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NEW ELEVATED CABLE STREET RAILWAY, JERSEY 
CITY. 

The North Hudson County Railway Company, of 
New Jersey, started the first elevated cable road in the 
State about four years ago. Beginning at Hoboken 
Ferry, it runs in a westerly direction to Jersey City 
Heights, where the old elevator now stands. From 
here the company are extending their new road in a 
southerly direction to the Hudson County Court 
House, a distance of 14% miles. The foundations for 
the upright columns are made of brick,’5 ft. in height, 
6 ft. square at the base, and tapering up to 3 ft. square 
at the top. Running through these brick piers at 
each corner are 154 in. bolts, which are fastened on the 
under side of piers. The bolt is first run through an 
iron washer 10 inches square, the under side of which 
has a square sunken socket, which the head of the bolt 
rests in. The brick work is then built over the upper 
side of the washers and around the bolts up to the 
template, which is the height of pier. A 1,550 Ib. iron 
cap is then placed on the pier. The ends of the bolts 
are left far enough above the brick work to pass through 
theends of the cap. Thisis fastened to the brick work 
securely by means of heavy nuts. On top of the cap 
are three narrow openings about 1 ft. in length. The 
columns are lowered into these openings about 1 ft. 
and molten lead is poured in, which makes cap and 
column solid. The iron columns are 12 inches square, 
and about 13 ft. in height. The width of the road is 
20 ft. The distance between each section is 30 ft. The 
average weight of columns is 1,230 lb. The girders are 
placed on the columns by means of a steam derrick on 
top of structure, and bolted securely to a plate on top 
of the columns. There are four long girders to each 


section from column to column. 
umn to another are short girders. These are bolted to 
the same plate. The two long center girders are bolted 
to this cross piece at both ends. They are also braced 
by laterals and buck braces. The average weight of 
the long girders is 5,000 lb. The short ones, 2,600 Ib. 
Width of girders, 2ft.3 in. Across top, 12 in. A six- 
strand wire cable will be used, 19 wires to the strand. 
The weight of cable about 25 tons. The cable will run 
on 24 in. pulleys 12 ft. apart. The cost of cable will be 
between $4,000 and $5,000. The heart of cable will be 
of rope. The cost of road will be about $300,000 a mile. 
Will be run by a Corliss engine, 500 horse power. The 
cable runs about 1014 miles an hour, In the busy part 
of the day they calculate to run from 14 to 18 cars, 214 
minutes apart. The cost of the old and new road will 
be about $900,000. Length of cable for whole road 444 
miles, weight 51 tons. The Passaic Rolling Mill Com- 
pany, of Paterson, N. J., furnish the material. 


Across from one col- 


— +2 
The Electric Light vs. Insects. 


Prof. Lintner, State Entomologist, has made a micro- 
scopic examination of the insect collections of a single 
electric light, .and estimates that the debris which he 
inspected represented 33,000 insects. As many of the 
smaller forms of insect life probably constituted the 
larger portion of those attracted to destruction by the 
light, he believes that the average number of insects 
destroyed in a night by a single electric light is nearly 
100,000. 

The larger portion of Prof. Lintner’s specimen collec- 
tion from one light consisted of winute gnats, midges, 
crane flies, and similar small two-winged insects. No 
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mosquitos were discovered among the victims, as they 
are not attracted to the lights. There were, however, 
large numbers of plant bugs, which are injurious to 
vegetation, particularly of one small species of a hand- 
some green gassid, which feeds upon our grasses. A 
number of the moths, and one of the leaf rollers which 
have made such havoc in our fruit trees this season, 
were found, as well as other species of the saine family. 
Prof. Lintner in speaking of his examination said : 

‘*T was sorry to see quite a number of the beautiful 
gauze wings among the heaps of the slain, as their 
larve are the aphis lions, which aid in keeping down 
phides or plant lice.” 

“The electric light,” to quote Prof. Lintner, “ will 
undoubtedly prove an active agent in the reduction of 
insect pests, and also furnish entomologists with many 
rare specimens and with many species never before 
seen,” 

Shrinkage of Castings. 

In locomotive cylinder, one-tenth of an inch ina 
foot; pipes, one-third of an inch in a foot; girders, 
beams, etc., one-third of an inch in fifteen inches ; en- 
gine beams, connecting rods, etc., one-third of an inch 
in Jsixteen inches; large cylinders, say seventy inches 
diameter, ten feet stroke, the contraction of diameter, 
three-eighths of an inch at top; ditto, one-half inch at 
bottom ; ditto, in length, one-third of an inch in six- 
teen inches ; thin brass, one-third of an inch in eight 
inches; thick brass, one-third of an inch in ten inches ; 
zine, five-sixteenths of an inch in a foot; lead, the 
same; copper, three-sixteenths of an inch ina foot; 
bismuth, five-thirty-seconds of an inch in a foot; tin, 
one-quarter of an inch in a foot. 
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THE FIRST ELECTRICAL EXECUTION. 


In January, 1889, the new law of the State of New 


York went into effect, whereby electricity was sub- 
stituted for the rope in the execution of criminals ; but 
it was not until the 6th inst. that the prison authorities 
at Auburn, N. Y., had occasion to make actual trial of 
the new method upon the body of a convict. 

A wretch named Kemmler, whose crime had been 
the atrocious murder of a woman, was appointed to be 
the first to suffer electrical death. No sooner was this 
announced than a number of persons interested in 
electricity and electrical apparatus set themselves to 
work to prevent the execution of the law, first by ap- 
pealing to public sentiment through the newspapers, 
and next by interposing legal obstacles through the 
courts. It was set forth by these electrical partisans, 
first, that it would be a degradation of the noble 
science of electricity if it were brought down to so base 
a use as the killing of criminals; and second, no elec- 
trical apparatus known was capable of generating a 
current that would killa human being with as much 
certainty and regard for humanity as the gallows. 

Strange to relate, at the very time when these elec- 
trical discussions were filling the daily papers, when 
numbers of professors and electrical experts were striv- 
ing, by might and main, to convince the public, 
through their learned disquisitions, that the alternat- 
ing currents, the wires of which ramified in all direc- 
tions through the city, were innocent and harmless, at. 
this very time there occurred a series of deplorable in- 
cideuts, whereby persons who accidentally touched the 
electric wires in the streets were instantly killed. The 
solemn essays of the learned-in-their-own-conceit ex- 
perts would appear in the morning papers, proving 
beyond all question that the wires were perfectly safe, 
they could not extinguish life, and therefore the 
attempt to use electricity as provided by the new law 
was absurd. But perhaps the next morning, in the 
same newspapers, there would be given to the public 
the shocking details of loss of life occasioned by the 
deadly alternating currents in the overhead wires. 
These dreadful tragedies came in such frequent suc- 
cession that all argument and talk against the law 
promptly ceased, and the city authorities hastened and 
cut down the dangerous wires. 

The opponents of the law thereafter took a different 
tack. They obtained a postponement of the sentence 
of the condemned man on account of alleged legal 
errors in his conviction and the unconstitutionality 
of the new law. An appeal was taken to the highest 
court of the State, but the conviction and the law was 
sustained. An appeal was then taken to the Supreme 
Court of the United States, which held that the new 
law was not in conflict with the constitutional law. 
Further applications were made to the State court, 
but were dismissed, and on the 6th instant the doomed 
man suffered the statute penalty. He was strapped 
to a stout chair, electrodes were placed so as to make 
contact with top of head and base of spine, an alter- 
nating electrical current from a powerful Westing- 
house machine was joined, a switch was moved, and 
the criminal] was struck dead—instantly killed by light- 
ning. The apparatus employed was sure and effective. 

The law requires the presence of witnesses; among 
those brought in were several doctors, electricians, 
foes and friends of the new law, lawyers, and news- 
paper reporters. 

The most intelligent of the witnesses, disinterested 
persons, also the warden of the prison, declare that as 
a mode of execution the electrical plan is far preferable 
to the scaffold. 

It is rumored the Westinghouse Company or some of 
its adherents spent many thousands of dollars in fruit- 
less efforts to nullify and obstruct the operation of the 
new law. The ablest lawyers and experts, who ordi- 
narily receive large fees, were employed. 

The execution of a criminal, whether by the guillo- 
tine, the garrote, the gallows, the gun, or the dynamo, 
is a ghastly business; and it is not surprising that the 
sensational newspapers, aided by the electrical oppo- 
nents of the law, should have made the most of such 
an occasion to fill their columns with revolting details. 

The foes of the law dwell upon the fact that the 
muscular contractions of the victim after the switch 
was turned prove the correctness of their original 
position—that Kemmnler lingered a few seconds in life, 
that he was not instantaneously killed, therefore that 
electricity is a failure for this purpose, and the law 
should be repealed. 

We have only to say, if they are not satisfied with 
the electrical apparatus used at Auburn, if, as they 
claim, it is not effective, then let us employ the deadly 
devices which the complainants themselves use, own, 
and control, with which they fill our streets and slay our 
Let them bring the culprit to our 
city prison, place him on a conducting floor, introduce 
one of their street light wires, and with it, at the 
moment of execution, touch the hands of the prisoner. 
It will extinguish life instantly. It has rarely been 
known to fail. 

i 

To make labels adhere to tin use a freshly made so- 

lution of gum tragacanth in water. 
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WIRE AND ELECTRICITY. 

Electrically heated flat irons are now made which 
are very serviceable. The flat iron is of the usual 
form, but made hollow. The interior contains a lot of 
coiled wires, through which the electrical current passes 
and heats the wires red hot. The latter are arranged 
between protecting sheets of mica and asbestos. You 
turn a switch, and the flat iron at once heats up ready 
for use. The street wires supply the electrical cur- 
rent. 

In the same way all kinds of domestic utensils may 
be heated, such as cake bakers, meat broilers, coffee 
pots, ete. Electrical platters for keeping food warm 
when on the table may be had. Electrical heaters for 
warming apartinents are also made. There is, indeed, 
no end to the useful applications of wire and electricity. 

———__—_+0+e 
The Star Mizar. 

Every observer of the heavens, who knows by name 
some of the brightest stars, is familiar with the con- 
stellation called the Great Dipper, visible in the north- 
ern sky through the whole night and throughout the 
year. It consists of seven stars, four in the bowl and 
three in the handle. An interesting discovery has re- 
cently been made by Professor Pickering, of the Har- 
vard University observatory, concerning one of the 
stars of this beautiful group. Mizar is the name of the 
star. It is the middle starin the handle, is of the second 
magnitude, and has attracted much attention ever 
since men began to study the stars, because even to the 
naked eye it is double. It has a companion, Alcor, 
plainly visible to observers endowed with good visual 
power. Alcor is of the fifth magnitude, and is about 
11’ distant from Mizar. The tiny star seems to be 
growing brighter, for the Arabians considered it a 
severe naked eye test, and it is now comparatively easy 
to detect. The telescope shows plainly that Mizar is a 
double star, its components being of the third and 
fifth magnitudes, the one a brilliant white, the other a 
pale emerald. The marvelous discovery is now made 
that the larger star of the pair is also double, the two 
stars that compose it being so close together that the 
telescope cannot separate them. The spectrum of a 
star, like the solar spectrum, consists of the seven 
primary colors, crossed by dark lines. These lines form 
a kind of astronomical alphabet. If the star is coming 
toward us, they shift toward the violet end of the 
spectrum. Ifthestar is receding, they shift toward 
the red end. Two stars very near together, having the 
same spectrum, cannot be distinguished from a single 
star as long as they are at rest. If they revolve round 
each other in a plane inclined to the line of sight, the 
lines of their spectra will be single when the stars are 
in conjunction, and double when they are at elonga- 
tion. This is the case with Mizar, and the doubling 
occurs at intervals of fifty-twodays. Professor Picker- 
ing, therefore, infers that these two stars are immense 
suns revolving round each other. He egtimates that 
the period of revolution of each sun about the common 
center of gravity is one hundred and four days, and 
that the maximum velocity is one hundred miles a 
second. These conclusions are the result of measure- 
ments of almost inconceivable delicacy.-— Youth’s Com- 


panion. 
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Bisulphide of Carbon, 


A correspondent writes: An interest of a very prac- 
tical kind attaches to this compound. Carbon bi- 
sulphide (Fr. sulphure de carbone) is a colorless, heavy, 
very mobile and volatile liquid. It is made by the ac- 
tion of sulphur vapor on red hot charcoal, and is used 
in the manufacture of waterproof materials, the extrac- 
tion of oils from seeds, ete. It has a specific gravity of 
1:29, and boils at 114°8 deg. F., but volatilizes very 
quickly at ordinary temperatures. The specific gravity 
of the vapor is rather more than 21, times that of 
atmospheric air, and the vapor not only readily collects 
near the bottom of any space in which it is produced, 
but flows along almost like a fluid, and the vapor may 
thus reach a fire and be inflamed at some distance from 
its source of production. One of the most striking 
characteristics of this vapor is the extremely low tem- 
perature at which, when mixed with air, it takes fire. 
According to experiments, this temperature is about 
415 deg. F. (some authorities give it considerably low- 
er). If it is borne in mine that the lowest visible red 
heat corresponds to a temperature of about 1,200 deg. 
F., while a bright red heat, such as is necessary to in- 
flame a mixture of benzoline vapor and air, corresponds 
to about 2,100 deg. F., it will be seen how very low, 
relatively speaking, the temperature of ignition is in 
the case of bisulphide vapor. The smallest spark 
from iron, a fire, a cinder after it has lost all appear- 
ance of fire, an even moderately heated stove, ete., are 
hot enought to set it on fire. The mere striking to- 
gether of two pieces of iron within the inflammable 
atmosphere is sufficient to ignite it. It is not essential 
that an actual spark should be produced in order to 
bring about this result, but if the particle struck off is 
about 415 deg. F., a temperature far below a red heat, 
ignition will result. The above is an abridgment of 
the evidence of Dr. A. Dupré, taken for the purposes 
of a recent Board of Trade inquiry into the burning of 
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the Livadia, a Liverpool steamer, which was laden with 
150 tons of sulphure de carbone, and with other cargo, 
at Marseilles, and had to be abandoned by her crew off 
Cape Cette on May 11 last. The inspector appointed 
by the board thought the casualty due to the leakage 
of one of the drurss in which the sulphure was stored, 
to the formation of vapor, and to its being drawn up 
the drain pipes through the scuppers, so that it came 
into contact with a light in the forecastle. 
ta rrr, 
PHOTOGRAPHIC NOTES, 

Silver Intensijier for Gelatine Negatives.—A modified 
formula, originally devised by Mr. J. B. B. Wellington, 
is recommended by a Mr. Richmond, as follows, in the 
Photo. News: 


A 
Silver nitrate .......... ccc eee cence ec ees ce cece cer eeceeee 100 grs. 
Waters sec iee's ceed cael Sia wtinieae does eewd olee ceaaw ee wee 7 oz. 
B 
Ammonium sulphocyanide........ 2.0... . cece cece eee eee 240 grs 
Water ek sac Fecal eise dois cea ciaheal. oisiosieaysent elle dele sewed 7 oz. 
Cc 
Hyposulphite of soda.............. ces cee eee ee cece ee coos 240 grs 
WBER aids. ede ies deed sie See ees che sdin cies esgscet esse tee des Voz. 


For use, take one drachm of the three solutions in 
the order named, mix, and apply to the plate. 

Uniform Standard for Lens Mounts.—A very worthy 
effort is being made among the leading opticians in 
England to establish a uniform system of screw threads 
and of lens mounts, so that the lens of one maker will 
fit in a lens flange of another make. When such uni- 
formity is decided upon, it will be comparatively easy 
to use different manufacturers’ lenses and different 
kinds of lenses in one screw flange, instead of requir- 
ing a separate lens board for each lens. 

A Good Mountant. — The following mountant is 
strongly recommended by Mr. W. Willis for delicate 
prints: Weigh out two ounces of the best arrowroot, 
mix it intoa thick paste with two ounces of hot water, 
and then add 18 ounces of boiling water, stirring 
briskly. Soak half an ounceof gelatine in water until 
it is thoroughly soft and swollen. Stir this swollen 
gelatine into the hot arrowroot, with which it will 
quickly incorporate itself. Add ten or twelve drops 
of pure carbolic acid. This forms a stiff jelly when 
cold, and it should be used cold, being brushed on to 
the back of the prints or applied to them with a sponge. 
—Photo. News. 


0 
Slag Cement, 

In arecent article on slag cements, Le Genie Civil 
states these cements are made by finely grinding blast 
furnace slag, and mixing it with a suitable proportion 
offatlime. The grinding has to be very fine, because 
as the cement is made by a simple mixture it is neces- 
sary that the surface on which the two constituents, 
the lime and the slag, react on each other should be as 
large as possible, if proper chemical combination is to 
ensue. As manufactured in France, the cement leaves 
only 20 per cent on a sieve containing upward of 25,000 
meshes per square inch, and only 8 to 10 per cent on a 
sieve with 4,500 meshes per square inch. The density 
of slag cements is much less than that of Portland, 
weighing, bulk for bulk, but from 0°8 to 0°88 time as 
much. In general, this cement also sets somewhat 
more slowly than Portland, but when hardened has, 
in many cases, a greater strength, particularly at early 
dates after setting. In some experiments still unfinished 
the following results were attained with a slag cement 
from the Department of Isere: 


Metaie'sinieheieres stack 1 week. 1 month. 3 months. 


Breaking load, lb. 
per squareinch. 473°5 5688 678°3 


These figures are higher than any attained in tests 
made on Portland cements for the new Croton aque- 
duct. Experiments have also been made with slag ce- 
ment mortar mixed with, and allowed to harden in, 
sea water, and gave the following results; the mortar 
consisted of six parts by weight of cement to ten of 
sand: 


Age. Breaking weight, lb. per square inch. 
8 days.... 2520 319°9 2751 2730 285°8 
28 875°4 3270 8270 2484 3.412 


The main objection to slag cement seems to be that 
if it is allowed to harden in dry air, its strength is very 
materially reduced, and it is then liable to crack. In 
the town of Villefranche-sur-Saone (Rhone) it has been 
largely used for paving footpaths, some 4,800 square 
yards having been laid there with the most satisfac- 


tory results. 
t+ 8 


Electrical Notes, 

One of the regular items of expense in operating an 
arc station is that of lamp trimming. Asa general rule, 
and perhaps universally, the carbon trimmers are paid 
at the rate of about $2 per day, and each man has so 
many lamps assigned to his care. The general mana- 
ger of a large plant in the Southwest informs us, how- 
ever, that he has tried the performance of trimming 
duty on a piece work basis. At first they paid their 
trimmers 244 cents per lamp, so that the men made as 
much as $75 to $90 per month, although the circuits are 
very long. Since the middle of May they have reduced 


the rate to 2:cents per lamp, the men still making as 
much as $65 per month. Each man, it will be seen, 
looks after more than 100 lamps per day. 

A disadvantage of this method is that the men are 
hardly likely to take time to give the lamps the care 
they require, the trimmer being more anxious as to the 
number of the lamps than as to their efficient burning. 
On the other hand, the men, since they get so much 
for each lamp on their ‘‘ beat,” are anxious to secure 
new customers, and will readily go out of their way to 
secure additional business for the station. 

Cheap and dishonest competition has cut much of 
the interior wiring business into pieces, so that reputa- 
ble contractors often do not care to bid on work. In 
ordinary work for bells, annunciators, alarms, etc., 
where conscience is not kept on the alert even by fear 
of the inspector, the work is frequently disgraceful. If 
it were plumbing, the architect knows that he would 
have to deal with a board of health, or with a nervous 
buyer whose sense of smell had been abnormally de- 
veloped by the reading of sensational hygienic litera- 
ture. But wiring—the lowest bid will win the day. 
This is not as it should be, and until architects are 
themselves able to judge of the quality of the work and 
of the goods used in the installation, they should call 
in a trustworthy expert or engineer, whose modest fee 
for examination will be recouped many times over in 
the solid satisfaction enjoyed by the occupants of the 
property. 

While, at the outset arc lamps were employed to a 
considerable extent for interior illumination, their use 
is at the present time confined almost exclusively to 
outdoor illumination, except in cases where large inte- 
rior spaces are to be lighted, and where the height of 
the ceiling permits of the even distribution of the light. 
It has often been remarked, however, that an arc lamp 
of small candle power ought to find a large field for ap- 
plication for interior illumination, and it is indeed 
strange that efforts in the past have not been made or 
have not been successful, if made, to produce a lamp of 
this nature. We believe that some attempts, with fair 
success, have been made abroad, but up to the present 
this field seems to have been entirely neglected in this 
country. Weare glad to note, therefore, the appear- 
ance of a Jamp designed for such a purpose. Witha 
good mechanism and good carbons, so as to insure a 
steady light equivalent to 150 or 200 candle power 
illumination, there is no reason why such a lamp 
should not come into extensive use, especially on the 
score of economy. 

Now that electric welding, pure and simple, has at- 
tained a firm foothold in the arts, we see springing up 
around it, and as a direct result of it, a variety of. most 
valuable and interesting processes worked out by Prof. 
Thomson and his associates, Among these we describe 
in this issue a process for case-hardening, devised by 
Prof. Thomson, in which the high heat produced by 
the current is employed to effect the deposition of car- 
bon from a hydrocarbon gas surrounding the piece to 
be treated. This process will be recognized at once as 
analogous to that employed for the flashing of incan- 
descent lamps in order to obtain uniformity in the 
filament. In the present instance, however, the body 
upon which it is deposited combines with the carbon to 
form a steel coating. Mr. Lemp’s process of electric 
swaging seems also destined to a wide application, not 
only on account of the nicety with which the operation 
can be performed, but equally on the score of its econ- 
omy. It is safe to say that we have by no means 
reached the end in this work, which indeed seems with- 
out limit. 

As a method of protection from abnormal currents, 
fusible cut-outs have found wide application, probably 
as much on account of their simplicity as for any other 
reason. When applied to the protection of delicate 
instruments, however, the difficulties encountered in 
drawing down a fusible metal, on account of its lack of 
tenacity, and also from its extreme fragility, limit its 
use. Toavoid this, Mr. Stephen D. Field has applied 
the mercury cut-out in an ingenious manner, by which 
not only is uniformity and strength obtained, but the 
cut-out is saved from destruction, and, upon the ces- 
sation of the abnormal current, immediately assumes 
its former guarding functions. The cut-out shows itself 
to be quite satisfactory in its operation under severe 
conditions. 

In the system of electrically increasing traction as 
developed and practiced by Mr. Ries, a low tension 
quantity current is made to flow through a local circuit 
of almost negligible resistance, of which circuit the 
driving wheels and that portion of the track rails im- 
mediately below and between them form the principal 
part. This current produces a slight local heating or 
incipient welding effect at the points of contact be- 
tween the wheels and rails, which is practically in- 
stantaneous in its action, and brings about a decided 
increase in the coefficient of friction between the op- 
posing metallic surfaces. 

Models exhibited show an increase in traction due 
to the current of over 200 per cent. Preliminary tests 
of the invention, as applied to steam locomotives in 
regular service, have been very successful. 

The traction-increasing current is generated by a 
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small alternating current dynamo, driven by a rotary 
engine supplied with steam from the locomotive boiler. 
The engine and dynamo are mounted upon a common 
base secured to the boiler in the position formerly oc- 
cupied by the sand box. One or both pairs of driving 
wheels are electrically insulated from the body of the 
locomotive and from each other by the use of special 
insulation surrounding the driving box and side rod 
brasses. The insulation so far employed has proved 
itself fully capable of withstanding the exceptionally 
severe strain to which it is subjected, and tests made 
after several months of continuous service have led to 
its permanent adoption for this class of work. 

Experiments already made upon a large scale have 
shown that by this method itis possible to increase 
the tractive adhesion of locomotives fully 25 per cent, 
thus enabling them, with a saving of fuel, to haul a 
largely increased load, to mount heavier grades, and to 
descend the same under perfect control and without 
the skidding of wheels. Besides this, it will enable 
railroads to haul, with their present engines, much 
longer trains than they can now do, thus not only in- 
creasing the carrying capacity of the road, but saving 
largely the wear and tear upon tracks and bridges that 
the use of heavier engines for this purpose would en- 
tail. It will likewise enable both passenger and freight 
locomotives to make better speed and to maintain 
schedule time notwithstanding ordinary unfavorable 
conditions of the track due to the weather.— Hlectrical 
Engineer. 

rr 


Alexander Parkes, 


Mr. Alexander Parkes, one of the most ‘prolific in- 
ventors that has ever been produced by this or any 
other country, died on June 29, at his residence, Pen- 
rhyn Villa, Rosendale Road, West Dulwich. Born at 
Birmingham in the year 1813, Mr. Parkes was appren- 
ticed in the year 1827 to the firm of Messrs. Samuel 
Messenger & Co., as a modeler and designer, but hav- 
ing practically the run of the factory, his education 
as a practical metallurgist may be said to have com- 
menced at the same time. In 1840 he was engaged by 
Messrs. Elkington to superintend the casting depart- 
ment of the electro-plating works they were then on 
the point of organizing, and while with them, in 1841, 
he took out his first patent, which in the course of his | 
long life has been followed by what, considering their 
quality, must be considered as an enormous number of 
others. The best known of these are the Parkes pro- 
cess for desilverizing lead by means of zinc, and the in- 
vention of ‘‘ parkesine,” which has, however, been 
since renamed celluloid or xylonite. Another impor- 
tant patent was one for the construction of weldless 
tubing by “drawing” flat platesin a press. This pro- 
cess has been largely adopted, though we believe the 
inventor’s name is known comparatively to few. Of 
his numerous patents, which must be quite forty in 
number, avery large proportion have proved valuable, 
though as Mr. Parkes was but poorly up in the modern 
art of self-advertisement, as practiced more particu- 
larly by American inventors, his name has been but 
little known to the general public. His most recent 
inventions, the last of which was patented at the end 
of 1887, relate to the separation of gold from its gan- 
gue, by fusing the quartz by suitable fluxes, and this 
process has been put into operation at the Champion 
silver mines, New Zealand. Mr. Parkes’ death, though 
occurriug at a ripe old age, is a distinct loss to the me- 
tallurgic world.—Hngineering. 

ee rd 
Pumiee Stone. 

A mine of pumice stone exists on the Teneriffe Peak, 
of which the working was only started in 1888. The 
stone is found in that part of the peak called the 
‘* Canadas,” at about 2,000 feet above sea level, which 
has an area of some 6.000 hectares, out of the middle 
of which rises the highest part of the peak. The Rus- 
sian consul at St. Croix bought this property of the 
Spanish government in consideration of an annual 
payment for the pumice stone working. The Russian 
consul has associated himself with a Belgian, and 
they, under the firm styled Aguilar & Valcke, com- 
menced operations in 1888, but it was only last year 
exportation was really started. At the Paris exhibi- 
tion, the consul-general states that this stone obtained 
a silver medal,and in view of the requirements of 
Enyland, France, and America, he believes it will 
develop a trade of great importance before many years. 
So far, the Lipari Islands have practically furnished 
the world’s supply of this product, exporting about 
100,000 tons per annum. The Teneriffe stone being 
recognized as of excellent quality, and its extraction 
being a much more simple matter than in the Lipari 
Islands, it follows that the price is much less. 

Ot 8 

SIX years ago there were scarcely a hundred electric 
motors in operation in the United States for any pur- 
pose; to-day there are not less than 15,000 motors in 
use, applied to not less than two hundred different in- 
dustries, and an industrial revolution is taking place 
equaling, if not surpassing, in importance that attend- 
ing the introduction of the steam engine, and marvel- 
ous in the rapidity of its growth.—Sprague. 
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NOVEL BLIND STOP 

The engraving represents a device for operating and 
fastening blind slats which is the invention of Mr. 
Abraham Pugsley of Jamestown, R. I. This device is 
intended for operating all of the slats of a blind sim- 
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PUGSLEY’S BLIND SsTOP, 


ultaneously, or for operating a portion of the blind 
slats independently of the others. 

The blind to which this improvement is applied is 
of the ordinary construction, and is hinged to the win- 
dow frame in the usual way. To the central rail of the 
blind is pivoted a lever which extends to a point oppo- 
site the rods which work the slats. These rods are pro- 
vided with staples, and the end of the lever is furnished 
with hooks, which may be brought into engagement 
with the staples. If the hooks enter the staples of 
both the rods, the upper and lower sections of the 
blind will be operated whenthe lever is moved. A rock 
shaft is journaled in the window casing and 
provided at the end adjoining the blind 
with a curved arm, which extends over the 
lever pivoted to the blind. The rod is fur- 
nished on its inner end with a thumb piece 
or handle, by means of which it may be 
turned so as to operate the blind without 
the necessity of opening the window. A 
spiral spring surrounds the rock shaft, and 
tends to hold the curved arm out of engage- 
ment with the slat-operating lever, so that 
the slats may be freely operated by hand 
when desirable. The casing is bored to re- 
ceive a pin which serves to hold the thumb 
piece of the rock shaft in the position it 
must take when the blind slats are closed. 

This device locks the slats so that they 
cannot be opened from the outside of a 
building. It thus acts asa safety guard to 
the window, preventing burglars from in- 
serting implements for unlocking the blinds 
or opening windows. The slat-operating 
lever, as will be seen in the engraving, is 
provided with a spring for holding the blind 
slats normally open. 

ee 
NEW FORM OF MILLSTONE PICK. 

In the millstone pick shown in the annexed 
engraving, provision is made for conveniently inserting 
or removing the blades as occasion !may require. The 
body of the pick is formed of a single piece of steel, 
furnished with a central eye for receiving a handle, and 
having at its ends semi-elliptical spring jaws which are 
adapted to receive the blades. To insure a perfect tit 
of the blade in the jaw, each blade is made wedge 
shaped, or thinner upon one edge than upon the other, 
so that as it is forced into the spring jaw it will be 
held securely in the position of use. The blades are 
readily removed for sharpening or renewal, by placing 
the body of the pick on a fixed support with the spring 
jaws projecting over, then giving the bladea strong 
blow upon its thinner edge, thus turning the blade in 


TRUAX’S MILLSTONE PICK. 


driven in, readily forces the blade out 


Although the inventorthas described this useful tool | these clasps 


as a millstone pick, ha. proposes to modify it slightly to 
adapt it for other uses, such, for example, as the loosen- 
ing of boiler scale, and similar purposes. 

This invention has been patented by Mr. Jacob W. 
Truax, of Essex Junction, Vt. 

rt 
A NEW CAR STARTER. 

In the annexed engraving is illustrated a new car 
starter designed for application to ordinary street cars, 
the object of the invention being to relieve the horses 
from the great strain usually put upon them while 
starting a car. This invention not only serves to fa- 
cilitate the starting of the car, but it answers as an ef- 
ficient brake for holding thé car while stopping upona 
down grade. 

Upon each axle of the cat is arranged a friction drum 
surrounded by a metal strap, the ends of which are 
connected with a lever which is capable of tightening 
the strap uponadrum. To the lever are attached two 
chains, one at its free extremity, the other about mid- 
way between the extremity ayid the point of connection 
with the metal strap. The chain at the outer end of 
the lever extends over a pulley attached to the car bot- 
tom, and forward to the drawbar, to which it is at- 
tached. The other chain extends over a pulley, then 
forward, where it is attached to a rod extending toward 
the end of the car. The arrangement is the same for 
both axles and for both ends of the car. 

As only one set of apparatus is brought into action 
ata time, the other is thrown out of gear by drawing 
the rod connected with the middle part of the lever 
forward, so as to lift the lever bodily, thereby allowing 
the metal strap to expand so that the drum will turn 
freely therein. When, however, the apparatus is in use 
this rod is released from its fastening at the end of the 
car, and the drawbar alone acts upon the strap brake. 
When the car is stopped, the drawbar is retracted, and 
the lever of the starting apparatus drops) As the 


horses pull to start the car, the first operation is the 


AN IMPROVED CAR STARTER, 


tightening of the metal strap on the friction drum, and 
the second the turning of the drum and the axle to 
which it is applied, by the movement of the lever. The 
forward pull of the horses in this manner, in addition to 
drawing the car forward bodily, causestheaxletoturn, 
and thus renders the operation of starting the car very 
light and easy. 

This useful invention was recently patented by 
Messrs. Louis Seebach, Conrad George, and J.ewis 
Bush, of Listowel, Ontario, Canada. 

——_—___—_—_~+6+e_______ 
AN IMPROVED EDUCATIONAL APPLIANCE, 

A combined spelling case and numeral frame, in 
portable form, adapted to be hung on the walls of the 
school room, is shown in the accompanying illustra- 
tion. It has been patented by the Rev. Reinhard 
Wobus, of St. Charles, Mo. The interior of the case is 
divided into large and small compartments, adapted to 
receive card tablets on which are printed letters and 
figures, and all signs employed in reading and writing. 
The case hasa front-closing sliding lid, on one side of 
which is strung a series of wires with wooden balls for 
the conducting of a numeral lesson, while on the reverse 
side of the lid are shelves to hold the printed card tab- 
lets as placed by the teacher in conducting a spelling 
lesson, these shelves being metal strips held in place 
by screws. The top piece of the case does not extend 
forward flush with the sides, room being left to per- 
mit a seating piece attached to the front-closing sliding 
lid to close this portion of the top when the case is 
closed. When the lid is withdrawn and mounted to 
conduct a lesson, as shown in the illustration, the seat- 
ing piece of the lid is placed in this front top recess, 
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the jaw. A wedge inserted behind the blade, and|and there firmly held by means of laterally swinging 
abbas to the top of the case, each of 

avinga flange on itsouter side to em- 
brace the outer edge of the case, and a front flange 
passing into a slot inseach vertical side of the front 


angle clasps 


WOBUS’ TEACHER'S ASSISTANT. 


edge, the inner side of each clasp also passing into a 
slot in the side of the sliding lid. When the case is 
closed these clasps hold the sliding lid in its position. 
With this appliance the teacher may explain by com- 
parison, by contrast, and by analysis, and bring the 
powers and uses of lettersand marks vividly before the 
mind of the pupil. 
Sede diceRgR cg 
NEW TUBULAR PACKING FOR STEAM CONDENSER 
TUBES. 

Considerable trouble has been experienced in the 
construction of steam condensers, in making the joints 
between the condenser tubes and the head 
sheet air tight under the varying conditions 
to which the joint is subjected. 

Mr. Terrence P. Ford, of 95 and 97 Lib- 
erty Street, New York City, has recently 
patented a simple but effective device that 
overcomes this difficulty. 

This improvement, which is shown in the 
engraving, consists of a tubular packing 
formed of a strip of fibrous material, such 
as burlap, linen, or manila paper, the lat- 
ter being preferred. This packing is made 
by forming the paper into a tube by wrap- 
ping or spirally rolling the material around 
a mandrel, a thin pellicle of glue or cement 
having been previously applied to one sur- 
face of the strip, to make its folds adhere. 
The tube is then heated in an oven until 
the moisture is thoroughly evaporated, when 
it is immersed in a mixture which fills its 
pores thoroughly, and makes the packing 
impervious to water and air. After the 
treatment with this mixture the tubes are 
allowed to cool. They are applied to the 
head sheet in the usual way, that is to say, 
the tubes are placed in the annular recess in 
the head sheet, as shown in the engraving. 

It is claimed that this packing will not 
rot, and that it will not be affected in any way by the 


steam or water of the condensers. 
—— ooo 


AN order has been given for 10,000 cars for the Penn- 
sylvania west of Pittsburg. The Union Pacific has 
also ordered §,000 cars; the Missouri Pacific, 3,000; the 
Baltimore and Ohio, 4,000; the Hocking Valley and 
the Ingalls Syndicate, 3,000 each; and the New York 
Central 3,000. 
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FORD'S TUBULAR PACKING FOR STEAM CONDENSER 
TUBES, 
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THE GIFFARD GUN. 

There is much talk just now about a gun invented 
by Mr. Paul Giffard, in which liquefied gas is used, and 
which may possibly make a new revolution.in muni- 
tions of war. We have consequently thought that it 
would prove interesting to our readers if we gavea 
description of this weapon, from the inventor’s patents. 
The charge of liquefied gas, which replaces powder, is 
inclosed in a steel capsule, f, made fast to the barrel 
and screwed at m into the butt. This capsule ter- 
minates behind in a valve, g, pressed by a spring and 
the gas against a hard rubber seat, h, and provided 
with a rod, j, that traverses, at 7’, a tight packing, 7, 
of soft leather. A rubber packing, /, secures, on an- 
other hand, the tightness of the threading, m. 

As soon as the trigger is pressed, the hammer strikes 
the extremity, p, of the rod, 7, and, through its ~m- 
pact, thrusts the valve, g, to a distance regulated by 
the stop, e. There then escapes through ca certain 
quantity of liquefied gas, which expels the projectile 
that has previously been introduced into the ‘barrel 
through a sort of cock, d. As for the valve, g, that is 
at once closed by the pressure of the liquid. 


According to Mr. Giffard, the reservoir f might, with! frog as connecting piece. 


liquefied carbonic acid, serve for from 300 to 500 con- 
secutive shots, ‘‘owing to the formidable power that 
it develops on passing from zero to 300°,” and fur- 
ther on, in another passage of his patent, he adds 
that ‘‘the mild and gradual action of the liquefied gas 
upon the projectile, with a previous expansion of from 
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Fig. 1.—Side Elevation. Fig. 2.—Longitudinal Section. Fig. 3—Crosa Section at AB. Fig. 4.—Section of the Carbonic Acid Receiver. 
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Electrolysis of the Muscles. 

In a recent number of the Bulletin de la Societe 
Belge d'Electriciens, Dr. G. Weiss contributes a brief 
account of some interesting electro-medical investiga- 
tions undertaken by him. That electrolytic effects 
take place at the electrodes where an electric current 
enters and leaves the human body is, says Dr. Weiss, 
universally admitted; but is the electrolytic action 
confined to those points? Dr. Weiss then points out 
how, when intermittent currents of the same size are 
sent along the gastronemian muscles of a frog’s leg, 
the contractions rapidly cease, and no amount of rest 
restores the muscles to their primitive condition. On 
the other hand, the duration of an alternating current 
does not perceptibly affect the contractions. This 
phenomenon points, therefore, to electrolysis of the 
muscle along the entire path of the current. Dr. 
Weiss then tested this theory as follows: He took 
two vessels containing a 1 percent solution of chlor- 
ide of sodium, connected them by a siphon filled with 
the same liquid, and passed a given current from ves- 
sel to vessel, using platinum electrodes. The experi- 
ment wasthen repeated with the two hind legs of a 
The E. M. F. of polariza- 
tion was considerably greater in the latter case than 
in the former. Dr. Weiss is of opinion that an elec- 


tric current traversing a muscle gives rise along the 
whole length of its path to chemical decompositions, 
and that the products of these give rise in their turn 
to powerful secondary actions upon the substance of 


a mere pinhole’ puncture in the right arm and right 
breast. A headman died within an hour and a quarter 
after being shot ; a woman died during the time that 
she was carried a distance of a hundred paces ; others, 
in varying spaces of time up to a hundred hours. The 
activity of the poison seemed to depend on its fresh- 
ness. The treatment adopted was to administer an 
emetic, to suck the wound, syringe it, and inject a 
strong solution of carbonate of ammonia. This carbo- 
nate of ammonia injection seems to have proved a won- 
derful antidote if it could be administered promptly. 

One of the poisons with which the weapons are 
smeared is a dark substance like pitch. According to 
the native women, it is prepared from a local species 
of arum. Its smell, when fresh, recalls the old blister 
plaster. It is strong enough to kill elephants. This 
poison js not permitted to be prepared in the village. 
It is manufactured and smeared on the arrows in the 
bush. All these phenomena are certainly wonderful 
and unexplainable; but, for that matter, there is hardly 
any action taking place in the living body of which we 
can form any satisfactory conception of the true na- 
ture.—Popular Science News. 

+ 8 2 
Disinfecting Candles. 

Of late, owing to its proved germicidic power, the 
vapor of bromine has come to the front as a disinfect- 
ant. According to Industries, the bromine is con- 
verted into the organic bromine compound dibromo- 
naphthalene, an almost inodorous substance, and this 
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Fig. 5.—Section at C D. 


THE NEW CARBONIC ACID GUN OF M. GIFFARD. 


100° to.300°, brings about ballistic effects that are es- 
sentially new.” 

These considerations do not appear to us very clear. 
We do not see how, in this application of liquefied 
gases, temperatures of 100° to 300° that Mr. Giffard 
speaks of would be produced. In the capsule, f, we see 
merely carbonic acid at a temperature of 30° at the 
most, that is to say, under a pressure of about ten 
atmospheres. Now, although we do not know exactly 
the total work necessary to liquefy one gramme of 
carbonic acid, we can nevertheless assert that the total 
potential energy of one gramme of liquid carbonic acid 
ought not to exceed one-thirtieth of a kilogramme. 
That of one gramme of gunpowder is about 200 kilo- 
grammes, of which we can scarcely utilize, at the 
most, more than #5, or 90 kilogrammes. We do not 
see, then, a priori, how the liquid carbonic acid can 
exert a power greater than that of ordinary powder, as 
Mr. Giffard supposes, and it is permissible to have a 
little doubt upon this subject, while at the same time 
wishing the invention a most brilliant success. 

Mr. Giffard proposes also, for blasting in mines, to 
replace the ordinary cartridges by capsules of liquid 
carbonic acid, that would be exploded by the detona- 
tion of an explosive cartridge in the interior of the cap- 
sule. It seems as if these capsules might, in mines 
subject to the presence of fire damp, offer guarantees 
of security that are worthy of attracting attention.— 
Reoue Industrielle. 

ee 

A FLOATING saw mill is in use in Florence, Wis. 
The boat is 40 x 80 feet in size, and draws 17 inches of 
water. The mill hands live aboard, and the boat is 
moved along the river to wherever there is a fine lot of 
timber near the banks. 


the muscles, which are rapidly attacked and destroy- 
ed. Microscopic examinations showed that the entire 
structure of a wuscle was gradually altered by the 
passagec‘acurrent. Dr. Weiss then poured astrong- 
ly saline solution of gelatine, colored with well neu- 
tralized turnsol, into a U tube, and when the gelatine 
had solidified, he poured in water colored in a similar 
manner. The turnsol not only changed color at the 
platinum electrodes, but also at surface, separating the 
gelatine and the water. With albuminous water the 
albumen was coagulated at the positive, and com- 
pletely dissolved at the negative, surface of separa- 
tion, 
SS ee 
Effects of Poisons. 


One of the most mysterious of physiological phe- 
nomena is the influence of minute quantities of certain 
substances when introduced into the circulatory sys- 
tem. The wonderful effect of vaccination is familiar 
to all, and even more remarkable are the terrible re- 
sults produced by a mere trace of saliva from a hydro- 
phobic animal—a poison which, apparently, remains 
dormant in the body for days or weeks, and then sud- 
denly springs into fatal activity. Similareffects follow 
from inoculation with the venom of serpents, but in 
such cases the poisonous effects occur almost immedi- 
ately. 

Even more powerful are the poisons used by the na- 
tives of Africa to render fatal the wounds inade by 
their arrows, as described by Mr. Stanley in his recent 
work on Africa. These, when fresh, are of most extra- 
ordinary power. Faintness, palpitation of the heart. 
nausea, pallor, and beads of perspiration break out. 
over the body with extraordinary promptness, and 
death ensues. One man died within one minute from 
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is dissolved in any desired quantity in the fat or wax, 
before it is run into the moulds. The result is a can- 
dle or night light which in shape and appearance re- 
sembles an ordinary candle or night light, but differs 
from it in this respect, that when burnt it produces 
free bromine vapor, at the same time emitting the 
usual amount of light. The night lights are put up in 
various strengths, so as to give little or much bromine 
as required, and they are consequently suitable for dis- 
infecting either a sick room, a closet, or any inclosed 
space where sulphureted hydrogen, mercaptan, or 
disease germs exist. The liberation of the bromine is 
easily explained, the halogen compound being first 
converted into hydrogen bromide, which at the tem- 
perature of the flaine, andin presence of a large excess 
of atmospheric oxygen, is converted into free bromine 
and water. The use of the night lights and candles 
will undoubtedly prove an efficient means of preventing 
the spread of the malignant germs producing small-pox, 
scarlet fever, and other infectious diseases, and should, 
owing tothe ease with which they may be utilized, 
come into general use in the warda of fever hospitals 
and in private houses as a substitute for those disin- 
fectants which, on account of their being non-volatile, 
place very little or no obstacle in the way of the spread 
of disease germs. 

Hygienic iodine night lights and candles which, on 
burning, liberate iodine vapor in any required quan- 
tity, in the same. manner as the bromine night lights 
liberate bromine, and which are made in a similar way, 
promise to render considerable service in the treat- 
ment of throat and chest complaints. They are, in 
fact, the first means introduced of suecessfully dispers- 
ing a gentle and regular flow of the vapor of iodine 
through the air of a room. 
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THE SCIENTIFIC USE OF THE PHONOGRAPH. 
BY GEO. M. HOPKINS. 

One of the uses to which the phonograph is peculiarly 
adapted is measuring the velocity of sound. From the 
nature of the instrument it is necessary that the sound 
be propagated in a confined space, and that this space 
begin and end at the mouth piece of the phonograph, to 
allow of making two distinct records on the wax cylin- 
der, one of the sound as it is made directly in the 
mouth piece, the other of the same sound after it has 
traveled through the cube and returned to the mouth 
piece. 

The accessories for this experiment are few and sim- 
ple. The funnel, or auxiliary mouth piece, is in this 
ease connected with the phonograph 
mouth piece by a flexible tube, and the 
funnel is suspended so as to cause it to 
maintain a fixed position, while the pho- 


Photographing Flowers, 

There are certainly difficulties to be met with in 
photographing flowers which do not often assail those 
who are engaged in the more ordinary paths of work. 
One of the chief of these is the necessary nearness of 
the objects to the camera—a difficulty which will be at 
once appreciated by any one who endeavors to focus 
upon his ground glass screen the image of a flower- 
spangled hedgerow. It is at once seen that, owing to 
the various planes of the different petals, only a few 
can be brought to a sharp focus at one time. It is, of 


course, the same if we attempt to photograph a single 
flower or a mass of flowers in a greenhouse, but here 
we are relieved of one great difficulty in having a per- 


nograph mouth piece and recording sty- 
lus traverse the record cylinder. 

A forked tube, terminating in the flaring 
mouth piece, is connected by one of its 
branches with a long tube which extends 
away from the phonograph and, return- 
ing parallel with itself, enters the sus- 
pended funnel. The other branch of the 
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forked tube opens directly into the fun- 
nel. The long tube is supported at suit- 
able intervals, and in front of the flaring 
mouth piece is placed a bell, which is 
damped so as to produce only a moment- 


im 
im™ 


ary sound. 


The phonograph is set in operation in 


the usual way, with the record cylinder 


revolving at a speed of say two revolu- 


tions per second. Now if a sound of suf- 


ficiently short duration is produced by 
the bell, the two records made, one by 
the sound entering directly into the pho- 
nograph mouth piece, the other by the sound travel- 
ing through the long pipe before reaching the mouth 
piece, will be distinct and separable on reproducing 
the record with the cylinder revolving at a slower 
speed, say sixty revolutions per minute. The interval 
between the records may be accurately measured in 
the manner described in a previous article. 

In this way, knowing the length of the tube, the ve- 
locity of the sound in the tube is readily ascertained. 
A tube fifty feet long will show an interval between 
the records of one twenty-third of a second when the 
phonograph cylinder makes two revolutions per sec- 
ond. This is an appreciable interval, but when the 
speed of the cylinder is reduced one-half, the record 
shows double the interval. The interval may, of 
course, be increased by lengthening the tube, and it 
may be made more apparent by increasing the speed 
of the phonograph cylinder while recording, and greatly 
reducing the speed while reproducing the record. 

The well known experiment in which the interfer- 
ence of sound waves produces silence may be readily 
adapted to the phonograph. The double tube is con- 
nected by one end with the phonograph 
mouth piece, and by the other with an 
ear piece. A record of a continuous mu- 
sical note being in place on the phono- 
graph, and adjusted so as to give a con- 
tinued sound, the length of the adjust- 
able tube is increased until the waves in 
that branch travel through half a wave 
length more than those in the other 
branch. Under these conditions the 
waves from the two branches, meeting 
in opposite phases in the ear tube, neu- 
tralize each other, and silence, or a close 
approximation to it, is the result. 

In Fig. 2 is shown a simple device, by 
means of which the conductivity of gases 
for sound may be tested. A flexible gas- 
tight tube is connected by one end with 
the phonographic diaphragm cell, while 
the opposite end of the tube is attached 
to an ear piece consisting of a diaphragm 
cell provided with a very thin rubber 
diaphragm. In the side of the flexible 
tube, at opposite ends, are inserted small- 
er rubber tubes for changing the gas in 
the flexible tube. Each ofthe small tubes is provided 
with a pinch cock for shutting off the gas in the larger 
tube. 

When the tube is filled with air the sound is conveyed 
with perceptible diminution. When hydrogen is sub- 
stituted for the air, the sound is diminished so as to be 
scarcely audible. Other gases produce different re- 


sults. 
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THE application of the Broadway Railway Company, 
New York, for leave to substitute cable propulsion for 
horses has been granted, and the cable machinery and 
appurtenances will soon be inaugurated. The works 
will be put in as fast as possible. The great thorough- 
fareis to be attacked in three sections at a time, the 
street to be closed while the slotted tube and rails are 
being laid. 


Fig. 1.—MEASURING THE VELOCITY OF 


fectly atill atmosphere to work in. But whereas in 
the open air it is next to impossible to reduce the 
growth to one plane, unless, indeed, we clip away 
half ‘its beauty with a pair of shears, in the green- 
house we are able to mitigate the evils to a very 
great extent by adopting certain precautions. The 
flowers, being in pots, can be moved about and 
grouped as we may think best, and any petal-bear- 
ing stems which are obtrusively prominent — and 
therefore out of focus—can be held back by the tem- 
porary expedient of attaching to them gray lines of 
the thinnest binding wire. We have tried this plan 
many times with great success, but care must be taken 
in adopting this method of pulling the stems out of 
their natural position that they are not so awkwardly 
placed that the dodge is likely to be detected. Care 
must also be taken that the wires used are properly 
concealed. 

In photographing flowers in a greenhouse it will 
generally be necessary to provide some kind of back- 
ground. The entire beauty of the picture will be 
sacrificed if the straight lines of the beading between 


. 
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Fig. 2.-TESTING THE CONDUCTIVITY OF GASES, 
the glass panes come into view, and more especially if 
the bright sky is seen through them. A square yard 
of some good tinted material—such as is used for ordin- 
ary studio backgrounds—will answer the purpose bet- 
ter than anything else, but it should, if possible, be 
stretched on a frame, so as to present one even, un- 
wrinkled surface. In the absence of agreenhouse, and 
when we wish to photograph flowers in the formof a 
bouquet, we shall do well to conduct operations in the 
studio or in an ordinary room. In the first case no 
difficulty should present itself with regard to lighting, 
for curtains, screens, and blinds are under ready con- 
trol, but in an ordinary room, as in the case of por- 
traiture, special arrangements have to be made. 

The flowers must first of all be grouped as artisti- 
cally as possible, and may by preference be held in 
some kind of ornamental vase. This should be of 
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SOUND BY THE PHONOGRAPH. 


glass or of some light colored material—such as alabaster 
—in order that there may be contrast between it and 
the flowers which it holds. This vase should be placed 
near a window where there is a good diffused light— 
not actual sunlight—with a looking glass or white 
screen at the other side, so as to reflect light on its 
shady parts. The background should not be too dark, 
nor should it be of a pronounced pattern of any kind. 
All must be as light and airy in design as possible. 
The flowers themselves must not be matted together, 
and it will be found that a few—say some choice roses 
or lilies relieved by springs of maidenhair or feathery 
grasses— will be far more effective than a great 
number. We have occasionally seen flower photo- 
graphs—generally roughly colored—ex- 
posed for sale in some of the shops, and 
they are useful as a guide to show what 
to avoid. These flowers appear to have 
been grouped and supported on a sheet 
of white cardboard, with the result that 
a heavy black shadow—a kind of mourn- 
ing band—borders them on ail sides, for 
the light in which they have been photo- 
graphed appears to have come from the 
front, that is, behind the camera. Strong 
contrasts are most easy to obtain in pho- 
tographing flowers, and they should be 
carefulJy avoided, first by suitably light- 
ing the object and providing a proper 
| background, and secondly by giving a 
| 

| 
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prolonged exposure with a sinall stop, so 
that development may proceed without 
the least forcing and blocking up of the 
high lights. 

The lens which is kept to use for flower 
work is one of the rectilinear type. Al- 
most any lens except a portrait lens will 
do for photographing flowers, provided 
it can be well stopped down. To get the 
best results, it is as well to use isochromatic plates, and 
many published pictures have shown us all what good 
service such color sensitive plates will do in this par- 
ticular field of work. But ordinary plates, if used with 
a yellow screen behind the lens, and with the protracted 
exposure which that course entails, will give results 
which are difficult, if not impossible, to distinguish 
from those obtained by the use of isochromatic plates. 
—Photo. News. 

a 
Rolling Cold Steel. 

The particles of any metal in cooling are supposed to 
make a definite crystallized arrangement. Heat, in a 
certain sense at least, is as to the atoms a disintegrat- 
ing or repellent power, and, under great force or pres- 
sure, crystallizations may be compelled to rearrange 
themselves on new lines or submit to a change in form. 
In drawing wire, for example, the force applied isin 
the direction assumed by the fiber, as softened by heat, 
and its strength is supposed to depend upon this arrange- 
ment of particles, compacted more or less by the die 
through which it was drawn. Now rolled wire is a re- 
versed process, as the compression of 
molecules both changes their form of ar- 
rangement and form of crystallization. 
Up to a recent period heat was always 
supposed to be a prime factor in the pro- 
cess, and that without it no alteration in 
what may be styled granulation was pos- 
sible. Now a Chicago paper announces a 
change in manipulation that completely 
explodes the old theory. Bars of cold 
steel are as easily rolled into wire as if 
the metal were hot, and not only that, 
but the process nearly doubles the tensile 
strength. That of hot-drawn steel wire 
is 56,460 pounds to the square inch, while 
cold-rolled is 105,800 pounds. 

What is the nature of the changed ar- 
rangement of particles that produces 
such results? It must be compression 
that forces the atoms into new forms, or 
compacts them more closely together, 
and yet one effect of compression is to 
evolve heat. The fact of added strength 
is abundantly vouched for, but the rea- 
son of it remains to be explained. Mani- 
festly if wire can be rolled from cold bars with such 
results, why may not steel plates for ships or other 
purposes ; yea, why not even railroad bars? If these 
things are possible, with strength doubled and cost 
diminished, this manufacturing industry is certainly 
on the eve of a total revolution. Science, too, has 
added to its domain the wealth of a new discovery 
whose value is beyond estimate. Gains on any line of 
advancement, as all experience proves, are but a pre- 
lude to greater gains on other or similar lines, The 
ending of a beginning in what is new now is beyond 
the ken of the wisest.—Iron Trade Review. 

———_————_2+6+ 

A PATENTEE is protected from the use of all plans 
or devices which, however seemingly different from 
the patented invention, are the same in principle and 
operation. 
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Gorrespondence. 


Ingrowing Toe Nails, 
To the Editor of the Scientific American: 

In a recent number of your valuable paper I noticed 
that an inquirer was advised for the cure of an ingrow- 
ing toe nail to slit the center of the nail. 

I think a much better way is to thin the surface of 
the whole “top” of the nail with glass paper (sand 
paper), say No. 2, or finer, as best suits the case ; keep- 
ing the nail short in the center, allow the corners to 
grow till they are a little beyond the flesh; place a 
little double of cotton cloth between the sore place and 
the edge of the nail. All this being done, the relief is 
immediate and the cure certain. Cc. R. W. 

Philadelphia, Pa. 


++ 
Cutting off a Bottle. 
To the Editor of the Scientific American: 
I noticed in SCIENTIFIC AMERICAN, No. 4, July 26, 
that W. J. M. asks how to cut the neck off a large bot- 
tle without breaking it. If he will fasten the bottom 
of the bottle to a chuck on a wood lathe with melted 
resin, and then revolve the lathe at a high rate of speed, 
he can cut it as true as a straight edge by holdinga 
piece of thin, soft iron wire on the spot where it is 
desired to cut it off, keeping it there till the wire gets 
red hot, then project a little water on the hottest part 
of the wire, when the neck will fly off. This is the best 
way it can be done, and is the way French ware is cut 
off in glass factories, only the chuck is hollow. 
If the bottle to be cut is thicker in one place than 
another, the cut may not be quite as true. 


R. WAGNER. 
Beaver Falls, Pa. ; 
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Cutting Glass Bottles. 
To the Editor of the Scientific American: 

I have had good success in cutting off glass bottles, 
both round and square, up to half gallon in size, by 
cutting carefully clear around with an ordinary glass 
cutter, then placing the bottle in a lathe, or on a 
microscope turntable, or on any apparatus that would 
allow it to turn steadily and smoothly (suspending by 
acord from ceiling might do), then revolving it ata 
speed of 50 to 75 revolutions per minute, and directing 
the flame of a blowpipe on the mark made by the glass 
cutter; in a half to two minutes, the bottle will crack 
the greater part of the way around, when the blow- 
pipe can be removed, and by gentle traction upon the 
two parts, they will separate very readily; if not, a 
few drops of water on the unbroken part, or better, a 
wet string laid on the mark, will usually complete the 
operation. I never had any success with any other 
plan, and always spoiled the bottle until I hit upon 
this, and would advise W. J. M., question 2348, in 
your issue of July 26, to try it, practicing upon a few 
smaller bottles first. 

The main thing is to heat the glass evenly clean 
round. D. H. CAPWELL, M.D. 

Van Horne, Ia. 


Submarine Vision. 

Mr. Hermann Fol, in a lecture upon ‘‘The Impres- 
sions of a Diver,” delivered before the Nautical Club, 
of Nice, and published in fullin the Reoue Scientifique, 
gives, among other things, some interesting observa- 
tions made by him upon submarine vision by means of 
the diving suit with which the laboratory installed by 
him at Nice is provided. According to Mr. Fol, the 
illumination of the bottom of the sea resembles that of 
a room without windows, which receives its light from 
a glazed aperture in the center of the ceiling. If the 
diver, after reaching the bottom, looks upward, he will 
see a large, circular, luminous space, that may be con- 
sidered as the base of an inverted cone, of which his 
eye occupies the apex. The periphery of this circle is 
more or less ragged, since the surface is never absolutely 
calm. The rays of the sun are pale, and penetrate in 
moving waves that resemble what we see in a room 
near the seaside when the Venetian blinds are down 
and the rays of the sun, reflected from the movable sur- 
face, illuminate the ceiling. 

The diminution in the intensity of the solar rays is 
very rapid, and at about 95 feet they are almost com- 
pletely diffused. At the moment that the sun is de- 
scending toward the horizon such a darkness suddenly 
supervenes that one would be led to think that night 
had arrived. There isan angle at which the propor- 
tion of the rays reflected to those refracted becomes so 
unfavorable to the latter that the illumination of the 
bottom abruptly diminishes. ‘ 

The transparency of the water varies greatly along 
the coast from one day to another. When the water 
is relatively clear it absorbs so much light that, at a 
depth of 95 feet, when the sky is overcast, it is impossi- 
ble to see plainly enough to capture very small ani- 
mals. It is impossible under such circumstances to dis- 
tinguish a rock at a distance of more that 25 or 26 feet. 
in a horizontal direction. If the sun is shining and 
the water is limpid, it is possible to see a brilliant ob- 
ject at a distance of 65 feet, perhaps even at 75 feet, 


But, under ordinary circumstances, it is necessary to 
be content with half of these figures. 

Mr. Fol concludes from these facts that marine ani- 
mals move about as if in a fog, and cannot avoid sur- 
prises. Our fishing apparatus would prove unavailable 
for capturing animals that were capable of seeing to 
some distance. There is another point that Mr. Fol 
insists upon, and that is that a submarine boat cannot 
see its way under such circumstances. Provided it be 
swift, it will not have time to back astern when it sees 
some large obstacle loom up before it, since, at the mo- 
ment of distinguishing the object, the boat would not 
be more than 90 feet distant therefrom. It will,always 
be obliged to getits direction before plunging, and to 
navigate over a known ground, whose bearing has been 
carefully taken. Submarine navigation is thus con- 
fined within limits that man cannot widen, since it is 
impossible for him to modify the transparency of the 
water. 

The color of the water varies from blue to greenish, 
according to its degree of clearness. Even at a depth 
of 30 feet objects take on a bluish tint, and at 75 or 95 
feet the light is already so blue that animals of a dark 
red color, such as the Murex plalomus, appear to be 
black, while the green and bluish algz seem very light 
in comparison. Upon rapidly ascending to thesurface, 
the aerial landscape appears red to the eye that has 
got accustomed to this blue light. 

The red rays are the first ones extinguished. It is 
the blue rays that, being the least absorbed, penetrate 
to the greatest depth, and it is precisely these rays that 
act with the most energy upon the photographic plate. 
Thus fall the objections that certain scientists, with a 
persistency that does no credit to their notions of phy- 
sics, have urged against the use of the photographic 
plate for finding to what depth daylight penetrates 


water. 
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NEW UMBRELLA OR PARASOL EXHIBITOR. 


The engraving shows an umbrella or parasol exhi- 
bitor recently patented by Messrs. Abraham Y. and 


KNISELY’S UMBRELLA OR PARASOL EXHIBITOR. 


John P. Knisely, of Steelton, Pa. This exhibitor con- 
sists of a series of light annular frames of different dia- 
meter, arranged at different heights and supported by 
light rods. The lower annular frames contain cups for 
receiving the tips of the umbrellas, while the upper an- 
nular frames contain series of rings of sufficient size to 
receive the body of the umbrella or parasol. The sup- 
port thus formed is arranged to turn on the upright 
rod, so as to render the entire contents of the exhibitor 
readily accessible. 

The device, although light and compact, will hold a 


large number of umbrellas. 
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Natural Gas Notes, 

An Oakland, Cal., note, under the date of July 15, 
says that the wildest kind of excitement was created 
north of Oakland by discovery of natural gas in abun- 
dance on one of the ranches north of Lake Merritt. 
The gas vein was discovered while a farmer was boring 
an artesian well on his property, and when ignited the 
flame is over 80 ft. high and burns with a roar that can 
be heard for miles. The well has been plugged, and a 
number of others are being bored by way of experi- 
ment. 

At Pomeroy, O., three miles back of town, gas was 
recently struck at a depth of 400 ft. The pressure 
was so strong that the tools were blown out of the well ; 
oil, rock and dirt being blown high in the air. 

The excitement by reason of the discovery of natural 
gas west of Meadville seems to increase rather than 
diminish. The drill is going down in the well near the 
Cussewago Mills, and has reached the depth of about 
800 ft. 


O., that yields 300,000 ft. of gas daily. It is 600 ft. 
deep. Its horizon is in the shale below Berea grit. 

Report from Calf Creek, W. Va., says a big gas well 
was struck on the Sheets place. The actual measure- 
ment gives the flow of gas as 3,000,000 ft. every 24 hours. 

A description of the newly discovered well at Chit- 
tenango, N. Y., whichis creating such an excitement in 
its vicinity, states that the first vein of gas was struck 
at a depth of 950 ft. It was a weak vein and was soon 
exhausted. A stronger vein was reached at adepth 
of 2,651 ft., another at 2,690 ft., a third at 2,875 ft. 
None of these veins lasted for any length of time. At 
a depth of 2,884 ft. a vigorous vein was uncovered, but 
this soon ceased to be interesting, for on July 9, at a 
depth of 2,904 ft., the drill opened a vein that made the 
subscribers to the enterprise smile. The escaping gas 
was confined to an inch pipe, which ran out into the 
street. The gas was then fired and the blaze was 5 ft. 
in diameter and rose toa height of 15 ft. It was al- 
lowed to burn for 26 hours, and a large number of 
persons visited the well during this time. When a re- 
porter visited the well recently, the drill had pene- 
trated the earth to a distance of 3,013 ft. The con- 
tracts call for a well 3,023 ft. deep, and drilling will be 
stopped when that limit is reached. Since the last 
vein was reached, the gas has been used as fuel for the 
engine, and no trouble has been found in keeping the 
steam up to 150 pounds. The gas is conveyed to the 
fire box through a pipe which fits loosely into the 
mouth of the well. Consequently, but a small part of 
the gasis carried to the engine. The remainder es- 
capes into the air. 

The prolongation southward of what is known as the 
Cincinnati axis should give in some parts of Kentucky 
and Tennessee one or more gas fields. Then the In- 
diana gas field is a prolongation of the Ohio oil field, 
but on another axis. It might be inferred that there 
should be another gas field in North Illinois, but that 
is not the case. Throughout Northern Illinois there 
are a fewisolated areas which furnish gas in small 
quantities from the Trenton, but nothing in commer- 
cial quantities. This is due to the fact that the great 
axial elevation of the Trenton brings it too near the 
surface for the gas tobe retained. In Western Indiana 
on a prolongation of the great Illinois axis is an area 
of territory which will produce gas from the Trenton 
limestone in liberal commercial quantities. That is a 
distinct field from the Indiana gas field at present 
operated. Then in Southern Illinois there are two 
axial lines which will no doubt produce gas in large 
commercial quantities. 

New wells are being struck, with good results, at 
Muncie, Ind., at a depth of 900 ft.—Light, Heat-and 
Power. 

James W. Queen. 

James W. Queen, founder of the house of James W. 
Queen & Co., Philadelphia, died on July 12, at Cres- 
son, Pa. Mr. Queen was about seventy-eight years 
old. When a boy Mr. Queen entered the employment 
of John McAllister, then a well known optician on 
Chestnut Street. When McAllister retired, Mr. Queen, 
together with W. Y. McAllister and Walter B. Dick, 
succeeded to the business under the firm name of 
McAllister & Co. In 1853 this firm was dissolved and 
J. W. Queen started at 924 Chestnut Street. In 1855 
Samuel L. Fox was taken into partnership. The firm 
is now controlled by Samuel L. and Edward B. Fox. 
In 1868 Mr. Queen retired from business and traveled 
extensively, visiting nearly all civilized countries. 
Until last year he enjoyed excellent health. He leaves 
a widow, but no children. 

James W. Queen’s reputation was of the highest, 
and. he was noted for his integrity. Mr. Queen was 
very skillful as a manufacturer of delicate instruments 
for scientists, surveyors, and chemists, and his reputa- 
tion in that direction was worldwide. He had for a 
long time past represented in this country the leading 
European makes of electrical apparatus for measure- 
ments, etc., and had:lately gone into the manufacture 
of such apparatus himeelf. 
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Money Order Postal Card. 

Germany and Austria intend to increase the facilities 
of the postal traffic. Amounts of one gulden (Austrian 
money) or two marks (German money), or less, may be 
transmitted in future by buying postage stamps for the 
amount required, which are pasted on the back of a 
card, where they are canceled at the post office, like 
the postage stamp on the front of a card which pays 
for the postage. The addressee of such a card takes it 
to his post office, and receives the amount indicated by 
the postage stamp on the back of his card. 
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EIGHTEEN words have come into the language— 
probably temporarily, most of them—to denote the act 
or state of electric killing. They are as follows: 

Electromort, thanelectrize, thanatelectrize, thanat- 
electrisis, electrophon, electricise, electrotony, electro- 
phony, electroctony, electroctasy, electricide, electro- 
ponize, electrothen ese, electroed, electrocution, fulmen, 


A gas well has just been drilled in Coshocton County, ' voltacuss, and electrostrike.—Garratt. 
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TORPEDO TARGET PRACTICE AT KIEL. 

Among the weapons which are called upon to play 
an important part in modern warfare, the torpedo 
stands in the foremost rank of interest, and yet very 
littie is known of its peculiarities, especially of those of 
the German torpedo. Its greatest danger does not lie 
in the fact that it is an engine of destruction, but in 
the power to direct it with fatal certainty. This is ac- 
complished by treating the torpedo, to acertain extent, 
as if it were a living creature, its character and pecu- 
liarities being observed, and the re- 
sults of these observations being re- 
corded in a list of particulars, to which 
those in command refer when firing. 
Especial attention is paid to target 
shooting, and keeping a careful rec- 
ord of the results thus obtained ; and 
besides this, the torpedoes just from 
the works are tested as to their me- 
chanical correctness, with a view to 
regulating them. 

In our article of to-day we treat of a 
very important factor in the life of the 
torpedo—the practice ground, with 
all its interesting details. The cele- 
brated firm of “ Schwarzkopf,” which, 
as' is well known, supplies half the 
world with torpedoes, has two practice 
grounds of this kind, one in the har- 
bor of Kiel and the other near Venice. 
A third one, which was built on the 
same model at Yokohama, now belongs 
to the Japanese government. 

A practice ground of this class con- 
sists of two parts connected by a rail- 
road track, viz., the machine house, 
which contains all the machinery 
necessary for the regulation of the 
torpedoes, and the shooting place 
proper. To this leads a bridge which extends suffici- 
ently far over the water to give the torpedo and the 
pinnace employed in the operation the required depth. 
At the head of the bridge is the trestle, the under part 
of which is arranged for the reception of the torpedo 
tube, while above, on the platform, is a little house for 
the engineers. (See Fig. 1.) 

We will now follow the very interesting details of 
firing, which is by no means as simple as the firing of 
guns. Let us begin by placing the target, which con- 
sists of a float about 25 meters long and 114g meters 
wide, carrying a breastwork on the side toward the 
practice waters. (See Fig. 2.) The supports of the 
breastwork are 1 meter apart, and thus serve to meas- 
ure the course of the torpedo in relation to the center 
of the target, which is narked by a stake carrying one 
of the usual round disks. On the float there is also a 
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kind of sentry box for the protection of thetarget man 
or guard. 

The preparation for firing consists, first, as we have 
said, in placing the target. The pinnace tows it about 
400 meters into the bay, the correct position being ob- 
tained from the bridge by means of sextants, and then 
it is secured in place by four anchors carried ont from 
the four corners by a boat. When the fioat is firm, the 
torpedo is brought out of the shop, along the bridge, 
on a truck, to the crane, Fig. 3, by which it is swung 


Fig. 1—THE COMMANDER'S SHED. 


out on to the loading frame. Hereit is filled with com- 
pressed air. This operation, which can be detected at 
a distance by a peculiar singing sound, consists of fore- 
ing compressed air—by means of a pump located in the 
shed—into the torpedo through a small copper tube, 
which can be seen in our illustration, Fig. 3. The sup- 
ply of air is regulated by a mman at the manometer, 
while it is cut off by another man who stands by the 
torpedo. Then it is launched, pushed in front of the 
firing tube, and is finally raised and pushed into the 
tube, which is closed and lowered to a depth of 2 me- 
ters. (See Fig. 4.) The torpedois now ready for firing. 
The torpedo is propelled in part by the impulse given 
to it when fired from its gun and in part by the com- 
pressed air with which it is charged, which acts on the 
propeller at the rear of the torpedo. 

The red flag, which means ‘‘clear the way,” is now 


Fig. 2—THE FLOATING TARGET. 
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raised above the commander’s shed on the bridge, aud 
the man on,the target and those on the pinnace, which 
is lying to the starboard of the target, answer with 
their flags. As soon as the signal has been returned, 
the commands “ready,” and then “go” follow, and 
the torpedo is fired. With a roar which reminds us of 
the shrill, hoarse cry of a beast of prey, the monster 
shoots out of the tube (see Fig. 5), and its course is 
marked by a strange wake of foaming, seething water, 
between’ the cross waves of which great bubbles of air 
come to the surface. The man on the 
target has calculated the probable 
course of the projectile from the wake, 
and he keeps his eyes fixed in the 
depths, until suddenly he sees it rush 
by; then he pulls down the flag, and 
a hundred meters beyond the target 
the torpedo springs out of the water 
like a sea monster. The moment it 
passed the target the pinnace started 
in after it under full head of steam, so 
as to catch it when it came to the sur- 
face. For this the greatest foresight 
is necessary, as the torpedo has to be 
handled carefully. The pinnace ap- 
proaches it slowly, fastens a line to 
its head, and then starts off to the 
target. (See Fig. 6.) Here the net is 
taken on board, which has been used 
in a manner presently to be described. 
The target man determines the hori- 
zontal distance of the course of the 
projectile from the center of the target 
by means of the supports referred to 
above ; but to find its depth, several 
nets are secured below the target, the 
meshes of which are so arranged that 
the torpedo cannot pass through with- 
out breaking one of them. After the 
projectile has passed the target, the manstationed there 
raises the net (see Fig. 7) which has been struck and 
hands it over to the pinnace, which now returns with 
the net and the torpedo to the starting point, which 
must also he approached with great care, so that by 
skillful management the torpedo may receive the pro- 
per impulse to deliver it to the hands of the man wait- 
ing to receive it. After being brought back in this 
way from its sea voyage the torpedo is raised and pre- 
pared for another trial, while the net is given to the 
engineers, who spread it out and measure the broken 
meshes. Then the record is made and the operation 
is completed. 

It will be seen that this is a much more complicated 
operation than the firing of guns, and consequently 
only about five shots can be fired in an hour. Of 
course, a trained body of men is required for manipu- 
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lating the different apparatus. The target man, in 
particular, must have a great deal of practice in ob- 
serving the course of the torpedo. Before he has be- 
come accustomed to his work he cannot see the proiec- 
tile as it moves rapidly through the water. This post 
is, besides, a dangerous one, for it has repeatedly hap- 
pened that the torpedo has made an unexpected jump 
over the float and wounded the guard, but fortunately 
none of these accidents has proved fatal. Sometimes 
the torpedo does not come up in the prescribed spot, 
but runs on until its air is exhausted, in which case it 
is likely to be lost. Of course great pains are taken to 
recover it, for no small amount of capital is at stake. 
A torpedo costs from $2,400 to $2,800. 

Torpedoes are not now fired exclusively under water, 
as heretofore, but also above 
water, from a deck, by means 
of compressed air or powder. 
—Ueber Land und Meer. 

——___e¢e—____ 
Insanity Proceeding from 
the Colon. 

Few general practitioners 
will agree with the eye spe- 
cialist who stated that he had 
rejected as mere superstition 
the prevalent views concern- 
ing the importance of secur- 

j 
| 
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ing thorough action of the ft 
bowels in sickness. While it bint 
is true that some persons are 
much more affected by the 
occurrence of constipation | 
than others, it is also true 
that the health of a large 
part of the human race is_ | 
greatly influenced by the 
state of the intestinal func- | 
tions. As some one has ex- | 
pressed it, one of the best | 
preparations for activelife is | 
a good set of bowels. Proba- 
bly the worst indictment that 
can be brought against our 
modern system of education 
is that it cultivates in the 
boys and girls a habit of in- 
testinal sluggishness, by com- 
pelling them to hurry off in 
the morning to school, and 


Fig. 4.-PLACING THE TORPEDO. 


to repress the desire for stool; by pro- 
ducing feebleness of muscle and pas- 
sive congestion of pelvic organs as the 
result of long sitting and want of phy- 
sical exercise. This habit is, in men, 
sometimes corrected by the out-door 
labors of after life; but in women, 
especially those of the wealthier 
classes, it is confirmed by confine- 
ment indoors and want of muscular 
exercise. The important part which 
intestinal. inactivity (glandular as 
well as muscular) bears in the causa- 
tion of sickness is witnessed by the 
fact that purgatives are among the 
remedies wost frequently taken. Pro- 
bably no other class of drugs is so 
often called for. 

It will be readily admitted that 
many of the milder affections of the 
nervous system may be caused by ex- 
cessive and long-continued accuimu- 
lation of feces in the large intestine, 
or rather by the abnormal state of the 
system which permits or arises from 
such an accumulation. Since the dis- 
covery of the nature and poisonous 
influences of ptomaines, and kindred 
bodies, and of their formation in cer- 
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Fig. 5—FIRING THE TORPEDO. 
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tain abnormal conditions of the digestive tract, the dangers 
of accumulation of fecal matters in the large intestine have 
been more generally understood. That insanity could be due 
to such a cause could not be admitted without direct proof. 

In the Alienist and Neurologist, January, 1890, Dr. Moyer 
relates three cases in which grave mental disturbance seemed 
to be due to disorder of the colon, with accumulation of 
feces in it, and was cured by emptying of this organ. 

Two important suggestions are made. That accumulation 
of feces is not disproved by the occurrence of free passages, 
and that treatment should 
be by large, repeated, high 
injections, purgatives doing 
only harm.—Dedical Record. 

[We are cognizant of a case 
of paresis, the early indica- 
tions of which could be traced 
back for more than twenty- 
five years prior to the death 
of the sufferer. During the 
whole of this period he was a 
victim to constipation, which 
became more and more obdu- 
rate, and the paresis corre- 
spondently progressed. — ED. 
8. A.] 

to a 8 
How to Reach and Enjoy 
Old Age. 

It is no simple matter to 
state in terms at all precise 
what forces are directly con- 
nected with the production 
of hale and happy old age. 
More certainly is involved in 
the process than mere 
strength of constitution. 
Healthy surroundings, con- 
tentment, and active, tem- 
perate, and regular habits 
are most valuable aids. Hard 
work, so long at least as it is 
not carried beyond the limit 
necessary to permit of the 
timely repair of worn tissues, 
is not only a harmless, but 
a conducive circumstance. It 
is, in fact, by living as far as 
possible a life in accordance 
with natural law that we 


Fig. 7.—RAISING THE NET. 


may expect to reap the appropriate 
result in its prolongation. Civilization 
is at once helpful and injurious. 
Under its protecting influence normal 
development at all ages is allowed and 
fostered, while the facilities it affords 
for self-indulgence are constantly act- 
ing in an opposite direction. The 
case of Hugh Macleod, aged almost 
107, which has lately been published, 
illustrates in a remarkable manner the 
truth of these observations. This man, 
a Ross-shire Highlander, in what must 
be the somber twilight of a blameless 
and fairly active life spent in his native 
county, still shows, it is said, a notable 
degree of vigor. He takes a lively in- 
terest in the affairs of life, has good 
appetite, is generally healthy, cuts and 
carries his peat for household use, and 
goes about among his neighbors as 
of old. His food is of the plainest, 
though nutritious—porridge, fish, a 
little meat ; and his habit in this and 
other matters is not unworthy the 
attention of many who are daily 
hastening by opposite courses the end 
of a merrier, shorter, but perhaps not 
happier life.—The Lancet. 
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Sir Edwin Chadwick, 


Full of years and honors, Sir Edwin Chadwick, K. 
C.B., the father of modern sanitary science, died on 
July 5 at his residence, Park Cottage, East Sheen, in 
his 91st year. Educated as a barrister, Edwin Chad- 
wick early devoted himself to the study of the causes 
of zymotic diseases, and the means by which the 
losses of health and life resulting therefrom could be 
diminished. Chadwick then preached to a generation 
with ears that were dear and eyes that were blind to 
the startling facts he brought before them ; but though 
his views on cleanliness were rudely ridiculed, Jeremy 
Bentham left him a small legacy and part of his library. 
Earl Grey nominated Chadwick in 1833 as assistant 
commissioner to inquire into the operation of the Poor 
Laws of England and Wales, and the outcome of his 
searching investigations and elaborate report was the 
passing of the Poor Law Act. Mr. Chadwick was ap- 
pointed secretary to the Poor Law Board, and during 
more than twenty years his labors in connection with 
it and the general board of health were untiring. 
Factory labor, half time, and instruction occupied 
some of his attention. In 1838 he obtained a special 
comission of inquiry into the prevention of disease 
and the improvement of dwellings in England and 
Wales, and in 1843 one on interments in towns, which 
laid the foundation for subsequent legislation. In 

.1848, Mr. Chadwick was appointed a commissioner of 
the general board of health, from which he retired 
nearly six years later on a well deserved pension of 
£1,000. His services to the country were only tardily 
and grudgingly acknowledged. Created a C.B. in 
1848, he was only a twelvemonth since advanced to the 
rank of knight in the same order. His labors have 
been indefatigable in all matters relating to the health 
and welfare of the people, and were continued to the 
last. His volume on*'The Health of Nations,” of 
which an abridged edition, revised by Dr. W. B. Rich- 
ardson, has just been published, is a standard work on 
the subject of the benefits conferred on the people by 
attention to hygienic rules. Chadwick was an earnest 
worker in the Sanitary Institute from its formation, 
and was half a dozen years president of the newly 
organized Association of Public Sanitary Inspectors, 
and his address to that body, read in his absence 
through enfeebled health, at the Annual Congress, at 
Leamington in October last, was as fresh and vigorous 
in style as any of his earlier writings.—Buitiding News. 
—————o + 0+ 
Life on Lake Titicaca. 
SOLON I. BAILEY. 

Lake Titicaca rests in the elevated plateau between 
the eastern and western ranges of the Andes. 

The mean elevation of its surface is 12,505 feet above 
the level of the sea, or about twice that of the summit 
of Mt. Washington, White Mountains. 3 

It lies northwest and southeast. Its greatest length 
and width are about 120 and 50 miles respectively, It 
holds the well-known distinction of being the loftiest 
lake in the world upon which any considerable naviga- 
tion is carried on. At present two small steamboats 
make regular trips on the lake between Puno, in Peru, 
and Chililaya, in Bolivia. 

This steamboat service supplements the railway sys- 
tem from Mollendo to Puno, and together with a well 
equipped stage line from Chililaya, completes the con- 
nection between the Pacific and La Paz. The present 
terminus of the railway is Puno. Neither this nor any 
other line of railway reaches La Paz, as has been incor- 
rectly affirmed by some American publications. The 
distance from Mollendo to Arequipa is 107 miles, and 
from the latter city to Puno 218 miles, in all 325 miles 
from the ocean to the lake. Between Arequipa and 
Puno the road crosses the crest of the Cordillera, or 
Western Andes, reaching, at Crucero Alto, the eleva- 
tion of 14,666 feet, making it without doubt the loftiest 
railway in actual operation in South America. 

From Puno across the lake to Chililaya is 104 miles, 
and 36 miles thence by stage to La Paz. 

From Juliaca, on the Puno division of the above 
railways, is a branch road extending northwest. This 
is known as the Cuzco division, but at present it only 
reaches Santa Rosa, a distance of 82 miles from Juliaca 
and less than one-third the distance to Cuzco. 

The ancient capital of the Incas has not yet been 
disturbed by the whistle of the locomotive, but it is 
proposed to extend the main line around the southern 
shore of the lake to La Paz, and the branch to Cuzco. 

The two small steamboats, of some 60 tons burden, 
now running on the lake, were built in England as 
gunboats for the Peruvian government. Before the 
construction of the railway, they were brought in sec- 
tions on the backs of men and animals from Arica, and 
set up on the shores of the lake. Not proving neces- 
sary as a protection against Bolivia, they were remod- 
eled for merchant service and have made regular trips 
for some years. They are not fast boats, but speed is 
not. necessary where the only competition is with 
Indian ‘‘ balsas.” The lake is very deep in many parts, 
bat unfortunately near Puno and Chililaya it is quite 
shallow, especially in Puno Bay, requiring considerable 
dredging. The fuel used on these boats is unique in 
steamboat navigation. Coal is very expensive. To 
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run each boat one hour requires 400 pounds of coal, 
costing four dollars. Llama dung is, however, collected 
in great quantities by the Indians and sold in sacks 
containing four bushels at10 cents per sack. Eight 
sacks of dung run the boat one hour and cost but 
80 cents, only one-fifth the expense of coai. The fire 
thus furnished ie sufficiently hot, but is quite unsteady, 
and with much waste, causing the engineer and fire- 
men some annoyance. 

This same fuel is used in all this region for cooking. 
In this connection it may be of interest to state that 
on the locomotives that run between Mollendo and 
Puno is used a fuel called “ yareta,” a moss-like form 
of vegetation which grows in dense conical Masses from 
one to two feet in diameter. It contains considerable 
resinous matter, and makesa hot fire. It grows on 
the lofty piateaus and mountains, is cheaper than coal, 
and is used in considerable quantities. 

When the depth of the water will allow, two small 
steamers also ply on the river Desaguadero, as far as 
Nasacara. The river Desaguadero forms the only out- 
let for Lake Titicaca, and though it is a stream of con- 
siderable size, it is evident that more water flows into 
the lake than finds its way out by this channel. Owing 
to its great area and its position, no doubt a vast 
amount is lost by evaporation. In fact the water, 
though apparently fresh in the deeper parts, has, near 
the shore, an alkaline taste. 

The small steamboats mentioned do not comprise all 
the navigation that takes place on Lake Titicaca. 
Formerly they made trips around the lake to various 
small ports, picking up cargoes. Now the trade be- 
tween Puno and Chililaya and the Desaguadero River 
takes all their time, and their place in other localities 
isin part taken by the Indian and his balsa.. The 
balsa of Lake Titicaca is an interesting craft. It is 
constructed of the reeds that grow abundantly in the 
shallow places. These are bound together into huge 
bundles of the desired length. Two of these bundles 
fastened together and turned up at.the ends, in canoe 
fashion, form the raft or balsa proper... Two smaller 
bundles form rude gunwales. A sail is made of the same 
materials, and by this and a long pole the Indian 
makes his way for considerable distances. Speed is 
not necessary, for heisinnohurry. These balsas have 
been used for many generations. A commentary on 
the Indian character is furnished by the following 
incident: When unable to use his sail, he must pad- 
dle his craft slowly and laboriously by means of his 
pole. A gentleman, desiring to improve their eondi- 
tion, procured some oars with broad blades for their 
use, but these they refused, remarking that poles had 
served their fathers well and hence were good enough 
for them also. From the northern parts of the lake 
the Indians bring fruit and vegetables to Puno for sale. 

From the islands of Taqueli and Soto are brought 
pebbles—from the former black or drab, and from the 
latter white. These are used for the variegated pave- 
ments in the courts of the better houses, The Indians 
avoid, however, the more exposed portions of the lake, 
as violent storms occasionally sweep over it. At such 
times even the steamboats find it necessary to change 
their course, and passengers are especially liable to 
seasickness. 

A Peruvian gentleman, for fourteen years a purser 
on Pacific steamships without a touch of seasickness, 
experienced a severe attack of this unpleasant malady 
during a storm on the lake. Not far from Punoisa 
little fishing town, the huts being built on the steep, 
rocky hillside and the balsas drawn up on the shore. 
The lake furnishes abundance of good fish, and the 
surface near shore swarins with a variety of water fowl. 
Several islands are inhabited. The largest is Titicaca, 
sacred in Peruvian annals, for on its bleak northern 
end is the spot where Manco Capac, divine messenger 
from his father, the sun, first stepped. He certainly 
chose a bleak and unpromising spot from whence to 
start on his beneficent mission. 

On Titicaca and Coati, near by, are the ruins of vari- 
ous so-called palaces of the later Incas and temples for 
the priests and virgins of the sun. These islands now 
-belong to Bolivia, and for political reasons no one is 
allowed to land on them without special permission 
from the government. Among these monuments of 
the past live to-day a few Indians, really but serfsina 
land once ruled by their ancestors. On the southern 
end of Titicaca is a large sheltered bay, with pleasant 
hills sloping up from the shore, with cultivated fields 
and the huts of the natives. Both here, however, and 
on the plateaus surrounding the lake, the climate is 
severe and the conditions of life hard, and furnish a 
good commentary on the genius of the Inca race. Corn 
will not ripen, or with the most extreme difficulty. The 
only cereals capable of cultivation are barley, quinoa, 
and cahagua. The summer and rainy season is from 
November to March. During this time whatever agri- 
cultural labor is to be done must be accomplished. 
Even during this season sleet is not uncommon, and 
snow lies low on the surrounding mountains. By 
birth and experience inured to the rigors of such a cli- 
mate, with bare legs and feet, the natives seem not 
much affected by the cold. Lake Titicaca never freezes 
over, yet ice forms nearshore. In winter the tempera- 
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ture is often far below the freezing point. Yet the 
lake must tend to equalize the temperature. On the 
Bolivian side, at 5 P. M. of November 26, I found the 
temperature of the air 52° F., and that uf the water 58°. 
At 7A. M. the following morning, in the Gulf of Puno, 
the temperature of the air was 42° and of the water 57° 
In the middle of the day no doubt the air is warmer 
than the lake. To the north of Titicaca, toward Cuz-. 
co, there are some populous towns, and the people are 
largely engaged in caring for the enormous herds of 
cattle of the great land owners, 

For this labor each receives about $25 per year, 
besides which they are allowed some of the sterile land 
for cultivation. Their poverty can be judged by the 
fact, vouched for by a Peruvian gentleman of wealth 
and position, that although a whole sheep can be had 
for 40 cents, these Indians are too poor to eat meat. 

Strong drinks have to a large extent taken the place 
of the comparatively harmless ‘‘chicha,” adding to 
their misery. They live in little adobe houses, with 
earth floor and usually grass-thatched roof. To keep 
warm they have a small door, and for a window one 
little opening from four to six inches square. On the 
Bolivian plateau the condition of the Indian seems 
more favorable. Yet everywhere they appear fairly 
contented. They have no Yankee love of change; no 
dreams of political advancement haunt them. Seeing 
them, one can understand how they were content 
under the paternal despotism of the Incas. They are 
quiet, stupid, and superstitious. Yet they have not 
forgotten their origin. The very air in Peru is full of 
the past. Stories of the glories of the Incas, and of 
treasures buried and not yet found, are everywhere 
current and everywhere believed. 

In agreat cathedral I saw an Indian with rapt face 
worshiping before an image of the Christ. But the 
image was decked out in the full garb of an Inca. 
Even in his religion—and he is very religious—the 
Indian seems to be thinking of the past, when, instead 
of belonging toa servile race, people of his blood held 
sway over a country embracing the present limits of 
Ecuador, Peru, Bolivia, and Chili. Apparently he has 
lost much by the Spanish conquest. In contact with 
a higher civilization he has not held his own. A so- 
called Christian conquest accomplished the material, 
moral, and religious degeneration of the Indian of the 
Andes, 

—___—_—____+ 0+ —________— 
Natural Gas in Utica, N. Y. 

On July 10, a vein of natural gas was struck in a 
well being drilled for the National Brewing Company, 
on their grounds on South Street, the site of the old 
Eaton Match Company. The well is six inches in dia- 
meter and is being drilled by the veteran well driller 
P. H. Foley, of this city. From almost the very first 
the drill penetrated black slate rock, in which it re- 
mained for 555 ft. No water was found, and through- 
out the entire drilling it has been necessary to pour 
water into the hole in order to operate the sand pump. 
At 555 feet the Trenton rock was struck, and alternate 
layers of the hard sane rock and water lime streaks 
were found from that time until the gas was reached, 
at 570 ft. Assoon as it was discovered that the well 
was furnishing some gas, a cap was put on the top of 
the one length of casing, and a small pipe about fifteen 
feet long was attached, so as to convey the fluid about 
the drilling apparatus. The gas was then lighted, and 
it gave out a strong, steady flame two or three feet in 
height throughout the night. The flow continues to- 
day without any apparent decrease in volume, and 
bears every evidence of keeping up as it has started. 
The gas burns with the peculiar solid rose-colored 
flame always found in the gas from the Pennsylvania 
wells, and betrays none of the blue streaks and sput- 
tering of swamp or pocket gas. Mr. Foley, who has 
drilled wells all over this country, and many in the city, 
is confident that the drill has penetrated the first seams 
of a strong and paying gas vein. For a number of years 
he has been strong in the belief that Utica was situated 
upon apaying gasbelt. Two years ago, while drilling 
a well for the Globe Woolen Mills, Mr. Foley found a 
strong vein of gas at 800 ft. The flow at that time: was 
so strong that the gas took fire and was put out with 
difficulty. The well was intended for water, and so 
the gas was cased out and the drill sent down until the 
water wasfound. Much difficulty was experienced in 
casing out the gas, the pressure being so strong that 
the casing was bent and split when the first attempt 
was made to placeit. Several other wells have been 
drilled by Mr. Foley in which gas has been found, and 
he has attempted to get some of Utica’s capitalists in- 
terested in the matter, but they have always thought 
the speculation a hazardous one. The present find, 
however, is so pronounced inits nature that there is 
now a strong probability that the territory will be 
tested. The National Brewery Company is after water, 
but if they have touched a gas vein instead, as now 
seems most probable, it will prove of more value than 
would water, which can be procured from other wells. 
The fact that gas is found at such a depth, and is 
covered with such an impenetrable covering of slate, 
would indicate that it is pretty sure to Le ‘‘a stayer,” 
—Utica Observer. 
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THE GARTER SNAKE, 

The ribbon snakes, or “ garters,” as they are gener- 
ally called, are the most common serpents of our coun- 
try. Notwithstanding their frequency, their life his- 
tory is but little known, The larger and most nume- 
rous species is the Huteniu sirtalis, first described by 
Linne. It varies greatly in color and markings, not 
only in different sections, but even in the same locali- 
ties. Naturalists from time to time have made about 
26 distinct species out of this one sirtalis, and it is ex- 
tremely perplexing, and enough to make the young 
scientist weary, tostudy these many long, dry and use- 
less descriptions, only to find in the end that they de- 
scribe one common species of snake known to science 
since 1758. Out of these 26 so-called new species, we 
can find about seven varieties only of the well known 
£. sirtalis of Linne. The common garter snake can be 
identified by the following description, which I make 
as plain and with as few technical terms as possible: 
Form rather robust when full grown. Ground color 
above olive brown or gray to greenish or brownish 
black. One vertebral and two lateral yellowish white or 
pale greenish yellow lines. These three lines are often 
very indistinct, and sometimes entirely wanting. The 
vertebral strip generally remains visible anteriorly. Be- 
tween the dorsal anddateral stripe on each side are two 
rows of alternating black or dark brown spots,quadrate, 
and sometimes conspicuous on a light ground, at other 
times lost in the ground color. Beneath generally pale 
bluish olive, chin and throat white, sometimes yellow 
or green tinged. A black spot margined with white 
(sometimes double or two) on each side of and at the 
base of each abdominal plate, the skin between the 
dorsal scales often appearing as small white lines or 
dashes. Head distinct from the body, flat on the crown, 
and of a uniform olive brown color. Often a pair of 
small linear whitish spots on the center 
of the head. Anteorbitals one (rarely 
two). Upper lip plates 7 or8. The scales 
of the back are all ridged in the cepter, 
(carinated), in 18 to 21 rows, narrow 
above, broad below. Abdominal plates 
145 to 155 (to over 180 in some varieties). 
Plates on the under side of tail 50 to 90, 
all divided. Length when full grown, 
from two to nearly three feet. 

In the Middle States the garter snake 
awakens from its winter sleep and comes 
forth in the early spring. I have met 
with it as early as March 24, while the 
snow was yet upon the ground in many 
places, The males and females immedi- 
ately seek each other, and may often be 
found in warm sunny spots, joined in 
copulation. At this season especially 
they emit a rank and disagreeable odor, 
particularly noticeaBle when captured, 
and I feel convinced that the sexes fol- 
low and find each other entirely by scent. 
The garter is ovoviviparous, that is, the 
thin transparent egg case is broken at 
the moment of oviposition, and the young 
come into the world formed and colored like the adult, 
while the hog-nosed snake (Heterodon), checkered 
snake and king enake (Ophibolus), and the black snake 
(Bascanium), lay eggs covered with a tough, whitish, 
somewhat flexible shell, which takes many days to 
hatch under warm sand or uecaying vegetation. The 
young are generally born in the month of August. The 
earliest date I have recorded is July 23, and the latest 
August 25. The number produced at a birth varies 
from 138 to 80, and their length is about 714 inches, not 
one or two inches, as some have supposed. The rattle- 
snake and copperhead produce only from 5 to 12 ata 
birth. 

A few summers ago I had a large female strtalis, 
which had been caught the previous spring, in a viva- 
rium, by herself. I was greatly astonished one morn- 
ing to find that the vivarium contained 28 snakes in- 
stead of one, the happy mother having during the 
night given birth to 27 baby snakes. They were quite 
a lively little party, crawling about and over their 
mother with unmistakable infantile glee. Notwith- 
standing their playful activity, they were continually 
yawning during the morning, perhaps not fully recov- 
ered from their prenatal sleep. The first thing thought 
of was how and what to feed this interesting family. 
I knew that a toad or frog, once or twice a week, was 
food sufficient for the mother, but the snakelets did not 
appear able to master a large grasshopper. much less 
atoad. Having been informed that young snakes fed 
upon insects, I at once went on. a collecting trip and 
secured a number of crickets, grasshoppers, beetles, 
flies, moths, an | caterpillars for thern. but not one even 
attempted to catch or swallow one of the insects. At 
last I concluded to try earthworms (Lumbricus). The 
first worm I brought to them was recognized by sev- 
eral of the snakes when yet about three feet away 
from the glass front of their cage, and the worm had 
Scarcely dropped from the forceps in my band, before 
five of the baby snakes seized upon it, and such fight- 
ing, twisting, rolling, and pulling I never before wit- 
nessed! The worm was torn apart, and four snakes 


began greedily to swallow the two pieces. One of the 
snakes not only swallowed his end of the worm, but 
also the head of his brother who was at work at the 
opposite end, and when the snake discovered that 
while eating he was being eaten, the writhing and 
squirming was indescribable, until the unfortunate 
snake disengaged his head and neck from the teeth 
of his brother. 

After this I had no trouble in feeding, having dis- 
covered what may be called the milk for baby garter 
snakes. I am of the opinion that many species of our 
land snakes, when immature, feed upon earthworms. 
Dr. Holbrook, in his work, ‘‘ North American Herpe- 
tology,” says¢that the little brown snake, Storeria De 
Kayi, feeds upon insects, but I could never get them 
to eat inscts of any kind. Earthworms were their only 
food. The mature garter snakes feed mainly upon 
toads and frogs. I have never known them to be in- 
sectivorous. In captivity I have seen them swallow 
salamanders and small fishes, but I doubt very much 
if they ever pursue and capture the latter in the water. 

I once found.a si7vtalis that had captured a frog too 
large for his mouth. He had swallowed one hind ley of 
the frog, but could proceed no further. The frog had 
evidently been dead for several hours, still the snake 
held on, and expressed anger when I feigned to take 
the frog away. 

The garter snake is perfectly harmless, and of a 
timid disposition, yet it will sometimes bite when 
caught in the hand. The bite, however, amounts to 
nothing more than a fewslight scratches. Out of the 
many living individuals of this species I have had only 
one of them, a male, possessing an ugly disposition. 
When teased he would flatten himself like a black 
Heterodon, showing white between the scales, and 
strike and bite viciously at an offending object again 
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and again, until he would fall over in a paroxysm 
of rage. At last he died after one of these fits. 
C. Frew SEzIss. 
oe 8 

Protection for the Originators of New Plants. 

Different plans for patenting plants have been often 
advocated, but the essential objection to them all was 
well stated by Professor Bailey, as follows: ‘‘It is ex- 
ceedingly doubtful if a patent could be secured for 
varieties which spring up from a chance seedling, and 
most of our varieties come in this way. But if the 
patent were granted, there are innumerable cases in 
which no jury of experts could agree concerning the 
distinctness of varieties.” Few cautious persons would 
be willing to swear to the identity of a given straw- 
berry or rose, and it would be difficult to prove in any 
given instance that the flower or fruit in question was 
not a new one closely resembling an older variety. 

Mr. A. L. Bancroft, of California, suggested a horti- 
cultural register wherein separate plants, like roses, 
chrysanthemums, ferns, apples, grapes, could be kept 
and numbered, on a system similar to that adopted in 
the various herd books where choice live stock is regis- 
tered, but we then pointed out that a herd book was 
devised for a purpose quite distinct from those which 
it is proposed to secure by a system of plant registra- 
tion. Individual arimals are registered so that they 
may be identified, that their pedigree may be estab- 
lished, and that purity of blood may be maintained in 
a given breed or strain of live stock. In the case of 
plants, where the registration of one individual must 
stand for an entire class and where the parentage is 
often unknown and always of secondary importance, 
it is difficult to see how such a list would prevent a 
duplication of names for the same plant or the selling 
of different plants under the same name. Mr. Ban- 
croft’s scheme has been carefully elaborated since then, 
and a plan of registration has been adopted by the 
California State Horticultural Society. We have no 
space heretogointo the details of the plan, which 
have been very carefully elaborated, but as it was dis- 
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cussed it seemed to the nurserymen in ther convention 
that it was quite too cumbersome to be practical and 
effective. 

There is, however, considerable protection already 
given to the originator of a new fruit in the copyright 
law. Mr. Hoyt, of New Canaan, Connecticut, stated 
that he had taken out suck a right on his label of the 
Green Mountain grape, and had been instructed by 
eminent legal authority that no man could use this 
title on a label toa grapevine and sell it without his 
consent. Itis true that if any one should buy a plant 
of Mr. Hoyt he could propagate it as largely as he 
chose for his own use, or could sell the vines under 
another name, but there would be little temptation to 
a grower to sell a really valuable variety under a name 
which would conceal its identity. The name is the 
very thing the plant pirate most wants, and he very 
often sells nothing else but the name of a good variety, 
attaching it to an entirely different plant from the one 
it really belongsto. This registered trade mark has 
proved of value too in preventing the sale of spurious 
plants under the lahel so registered, so that cqpyright- 
ing assists in preventing the sale by unauthorized per- 
sons both of genuine plants and their counterfeits. 

It is hard to see how much greater protection than 
this can be secured by a horticultural register. The 
plan of registering new plants has, however, many 
merits in other directions. It would be of interest to 
have an accurate description of any new plant filed in 
some public office, with its portrait and parentage so 
far as known. We should like to compare a plant and 
berry of Hovey’s seedling strawberry as grown to-day 
with a preserved specimen of the original plant and its 
berry, or accurate portraits and descriptions of them, 
to see if any variation from the type had taken place. 
In questions of identity the register might give some 
assistance, but the inherent difficulties 
of accurate varietal description would 
remain. An organized effort to secure 
registration would be of value, too, in 
enlisting the co-operation of all horticul- 
turists to secure to originators their 
rights, for, although no system yet de- 
vised can add much to the protection 
now given by the trade mark laws, this 
protection would be much more effective 
if it had an active and united public 
sentiment behind it. 

Of course this protection to the intro- 
ducers of new plants would make such 
plants more expensive for a time, just 
as patented machinery and copyrighted 
literature is more expensive. But al- 
though this increased price might be 
considered a burden upon horticulture, 
the advantages gained would be positive 
and important. Chief among these would 
be the encouragement offered to careful 
experiments in hybridizing. When grow- 
ers can feel sure that they will reap some 
reward from discoveries in this field, we 
may entertain a reasonable hope that the 


breeding of plants may be reduced to something like 
a system or a science.—Garden and Forest. 


a 


Indianapolis Meeting of the American Association 


for the Advancement of Science, 
By theinvitation of the Governor of Indiana, and 


other State officers, the mayor and common council 
and aldermen, and the board of trade of Indianapolis, 


together with the Indiana Academy of Science, and 


several educational institutions, the American Associa- 
tion for the Advancement of Science will hold its thirty- 
ninth annual meeting in the State House of Indiana, 


from August 19 to 28, together with several allied so- 


cieties for the promotion of agriculture, botany, ento- 
mology and geology. Originally the society was known 
as the Assuciation of American Geologists and Natur- 


alists, which held its first meeting fifty years ago in 
Philadelphia. Its scope was enlarged and name 


changed in 1848, and a constitution adopted admitting 
other departments of science. 


In that year the mem- 


bership was 461. In 1871, when the twentieth meeting 


was held in Indianapolis, there were 668, and now more 


than 2,000 are enrolled, of whom fully a thousand are 


expected toattend this year’s meeting. The A.A.A.S. is 


divided into eight sections, each of which will meet by 
itself to discuss matters pertaining to its own depart- 
ment of science. Generalsessions of the entire associa- 
tion are also held at times set by the council. It is ex- 
pected that nine general addresses, and about 200 special 


papers will be read. President Mendenhall will give 


his annual address on Tuesday, August 19, and resign 


the chair to his successor, Professor Goodale, of Har- 


vard University. Arrangements have been made for 
excursions on Saturday, August 23, and also at the 


close of the meeting. For information as to special 


railroad rates and entertainment, etc., application 


should be made to Alfred F. Potts, Esq., Indianapolis, 


Ind. Every effort will be made by the local committee 


to secure the comfort of visitors, and to promote the 
success of this great assembly of distinguished men of 
science, 
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The Annealing of Copper. 

BY G. WYCKOFF CUMMINS, NEW YORK. 
Copper is at present almost universally annealed in 
muffles, in which it is raised to the desired temperature 


and subsequently allowed to cool either in the air or in. 


water. It may be stated for the benefit of those not 
versed in the practical work of annealing that a muffle 
is nothing more or less than a reverberatory furnace. 
It is necessary to watch the copper carefully, so that 
when it has reached the right temperature it may be 
drawn from the muffle and allowed tocool. This is ex- 
tremely important, for it is found that if the copper is 
heated to too high a temperature, or is left in the muffle 
at the ordinary temperature of annealing for too long 
a time, it is “ burnt” as the workmen say. Copper that 
has been “ burnt” is yellow, coarsely granular, and ex- 
ceedingly brittle—so much so that in some samples in 
my possession it cannot be bent once at a right angle 
without breaking. It is even more brittle at a red heat 
than when cold. 

In the case of coarse wire it is found that only the 
surface is ‘“‘ burnt,” while the interior is damaged toa 
far less extent. This causes the exterior to split loose 
from the interior when bent or when rolled, thus giv- 
ing the appearance of a brittle copper tube with a cop- 
per wire snugly fitted into it. Cracks a half inch in 
depth have been observed on the surface of an ingot on 
its first pass through the rolls, all due to this exterior 
“burning.” It is quite apparent that copper that has 
been thus overheated in the muffle is entirely unfit for 
rolling, either for rods or sheet copper or for wire draw- 
ing. It is found that the purer forms of copper are far 
less liable to be harmed by overheating than samples 
containing even a small amount of impurities. Even 
the ordinary heating in a muffle will often suffice to 
“burn” in this manner the surface of some specimens 
of copper, and thus render them entirely unfit for fur- 
ther working. The explanation of this will be made 
later. Copper that has been thus ruined is of use only 
to be refined again. 

As may be inferred from the above, only the highest 
grades of refined copper are at present used for draw- 
ing or for rolling. This is not because the lower grades, 
when refined, cannot stand sufficiently high tests, but 
because the present methods of working are not ade- 
quate to prevent these grades of copper from experi- 
encing the deterioration due to overheating. This is 
unfortunate for the manufacturer since, I understand, 
he has to pay cash in advance for the highest grades of 
refined copper. 

In order better to appreciate the explanation of the 
various phenomena of copper annealing, let us see what 
refined copper is. The process of refining copper con- 
sists in an oxidizing action followed by a reducing action 
which, since it is performed by the aid of gases generat- 
ed by stirring the melted copper with a pole, is called 
poling. The object of the oxidation is to oxidize and 
either volatilize or turn to slag all the impurities con- 
tained in the copper. This procedure is materially aid- 
ed by the fact that the suboxide of copper is freely solu- 
ble in metallic copper and thus penetrates to all parts 
of the copper, and, parting with its oxygen, oxidizes 
the impurities. The object of the reducing part of the 
refining process is to change the excess of the suboxide 
of copper to metallic copper. Copper containing even 
less than one per cent of the suboxide of copper shows 
decreased malleability and ductility and is both cold 
short and red short. If the copper to be refined con- 
tains any impurities, such as arsenic or antimony, it is 
well not to remove too much of the oxygen in the re- 
fining process. If this is done, ‘‘ overpoled” copper is 
produced. In this condition it is brittle, granular, of 
a shiny yellow color, and more red short than cold 
short. When the refining has been properly done and 
neither too much nor too little oxygen is present, the 
copper is in the condition of “ tough pitch” and is ina 
fit state to be worked. 

“Copper is said to be tough pitch when it requires 
frequent bendings to break it, and when, after it is 
broken, the color is pale red, the fracture has a silky 
luster, and is fibrous like a tuft of silk.” On hawmer- 
ing a piece to a thin plate it should show no cracks at 
the edge. At tough pitch, copper offers the highest 
degree of malleability and ductility of which a given 
specimen is capable. This is the condition in which 
refined copper occurs in the market, and if it could be 
worked without changing this tough pitch, any speci- 
men of copper that could be brought to this condition 
would be suitable for rolling or drawing. We have 
seen that tough pitch is changed if we either add 
oxygen to or take oxygen from refined copper. 

By far the more important of these is the removal of 
oxygen, especially from those specimens that contain 
more than a mere trace of impurities. This is shown 
by the absolutely worthless condition of overpoled 
copper. The addition of carbon also plays a very im- 
portant part in the production of overpoled copper. 

That the addition of oxygen to refined copper is not 
so damaging is shown by the fact tbat at present near- 
ly all the copper that is worked is considerably oxidized 
at some stage of the process, and not especially to its 
detriment. 

Let us see how the above facts are related to the 


process of annealing copper. 
to what is known as ‘‘ burnt copper.” This you may 
already have recognized as nothing more nor less than 
copper in the overpoled condition. This is brought 
about by the action of reducing gases in the muffle. 
By this means the small amount of oxygen necessary 
to give the copper its tough pitch is removed. You 
must remember that this oxygen is combined with im- 
purities in the copper, and thus renders them inert. 
For example, as explained by Dr. Peters, the oxide of 
arsenic or antimony is incapable of combining more 
than mechanically with the copper, but when its oxy- 
gen is removed, the arsenic or antimony is left free to 
combine with thecopper. This forms a very brittle 
alloy, and one that corresponds almost exactly in its 
properties to overpoled copper. To be sure, overpoled 
copper is supposed to contain carbon, but that this is 
not the essential ruining principle in case of annealing 
is shown by the fact that pure copper does not under- 
go this change under conditions that ruin impure cop- 


per, and also by the fact that the same state may be | F 


produced by annealing in pure hydrogen and thus re- 
moving the oxygen that renders the arsenic or anti- 
mony inert. No attempt is made to deny the well 
known fact that carbon does combine with copper to 
the extent of 0°2 per cent and cause it to become ex- 
ceedingly brittle. It is simply claimed that this is pro- 
bably not what occurs in the production of so-called 
burnt copper during annealing. The amount of im- 
purities capable of rendering copper easily ‘‘ burnt” 
is exceedingly small. This may be better appreciated 
when it is considered that from 0°01 to 0:2 per cent ex- 
presses the amount of oxygen necessary to render the 
impurities inert. The removal of this very small 
amount of oxygen, which is often so small as to be 
almost within the limits of the errors of analysis, will suf- 
fice to render copper overpoled and ruin it for any use. 

Perhaps the most interesting part of this article, to 
practical men at least, will be the description of a 
method of avoiding the numerous accidents that may 
occur in the annealing of copper, due to a change of 
pitch. As already pointed out, the quality of refined 
copper is lowered if oxygen be either added toor taken 
from it. It isquite apparent, therefore, that a really 
good method of annealing copper will prevent any 
change in the state of oxidation. To accomplish this 
it is necessary to prevent access to the heated copper 
both of atmospheric air, which would oxidize it, and of 
the reducing gases used in heating the muffle, which 
wonld take oxygen away fromit. Obviously the only 
way of accomplishing this is to inclose the copper when 
heated and till cool in an atmosphere that can neither 
oxidize nor deoxidize copper. I find that by so doing 
copper may be heated to the melting point and allow- 
ed to cool again without suffering at all as regards its 
pitch. There are comparatively few gases that can be 
used for this purpose, but, fortunately, one which is ex- 
ceedingly cheap and universally prevalent fulfills all 
requirements, viz., steam. In order to apply then in 
practice the principles already enunciated, it is neces- 
sary only to anneal copper in the ordinary annealing 
pots such as are used for iron ; care being taken to in- 
close the copper while heating and while cooling in an 
atmosphere of steam. This will effectually exclude air 
and prevent the ingress of gases used in heating the 
annealer. Twenty-four hours may be used in the pro- 
cess, as in the annealing of iron wire, with no detriment 
to the wire. This may seem incredible to those manu- 
facturers who have tried to anneal copper wire after 
the manner of annealing iron wire. By this metbod 
perfectly bright annealed wire may be produced. Such 
a process of annealing copper offers many advantages, 
It allows one to use a grade of copper that has hither- 
to been worked only at a great disadvantage, owing to 
the ease with which it gets out of pitch. It allows one 
to use annealers such as are ordinarily used for anneal- 
ing iron, and thus cheapens the annealing considerably 
as compared with the present universal use of muffles, 
There is no chance of producing the overpoled condi- 
tion from the action of reducing gases used in heating 
the muffles, There is no chance of producing the un- 
derpoled condition due to the absorption of suboxide 
of copper. None of the metal is lost as scale, and the 
saving that is thus effected amounts to a considerable 
percentage of the total value of the copper. The ex- 
pense and time of cleaning are wholly saved. Inci- 
dentally bright annealed copper is produced by a pro- 
cess which is applicable to copper of any shape, size, or 
condition, a product that has hitherto been obtained 
only by processes (mostly secret) which are too cum- 
bersome and too expensive for extensive use and, as is 
the case with at least one process with which the au- 
thor is acquainted, with the danger of producing the 
overpoled condition, often in only a small section of 
the wire, but thus ruining the whole piece. 

If it is desired, the copper may be annealed in an 
apparatus so arranged that the copper when heated 
may be dropped into a body of water without access 
of air, and thus make a far smaller annealing plant 
suffice. It may be mentioned that copper seems to be 
made neither softer nor harder by being cooled sudden- 
ly in this manner than if cooled slowly, though some of 
the alloys of copper are rendered somewhat softer by 
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I have already referred | a sudden cooling; in fact, there is not the slight- 


est evidence anywhere to justify the quite prevalent 
belief that an art of hardening copper was known to 
the ancients. The hardest tools of the ancients were 
made of bronze, not copper. 

By application of the same principles it is possible 
to prevent both deoxidation and oxidation in the heat- 
ing of copper ingots for the rolls, and thus, by keeping 
copper at tough pitch all along, any copper that can 
be given tough pitch can be used for rolling as sheet 
copper or for wire. 

I think it also practicable to produce bright copper 
rods direct from the rolls. 

oo 
Compound Interest Table. 
CONSTRUCTED BY FREDERIC R. HONEY, PH.B., YALE UNIVERSITY. 


Double. Triple. Quintuple. Septuple. 
Rate per cent. 69°3197 109°8692 160°9554 194°6051 
rom 1 to 10 *3431 “5438 “1967 “9632 
SoD 20 * 3382 “5360 °7853 9494 
“21 “ 30 * 3336 “5286 “TTA5 “9364 
s 31 “ 40 "8292 “5217 7648 “9241 
“« 41 “ #50 “8251 *5158 “7548 9126 
“« 51“ 60 3213 “5092 “7460 “9020 
“« 61 “* 7 “8177 *5036 “7377 “8920 
“ am * 80 8144 * 4983, “7300 “8826 
“ 81 * 90 “3112 4933 ] "1227 8737 
“« 91 ** 100 y * 4886 *7158 8654 


By means of the accompanying table, it is easy to 
ascertain the number of years in which any sum of 
money put out at compound interest may be doubled, 
tripled, quintupled, or septupled. The method of 
using the table is illustrated by the following ex- 
amples. 

Ex. I.—To find the number of years in which any 
sum of money put out at15 per cent will be tripled. 
Look down the vertical column under rate percent for 
15 ; it lies between 11 and 20; carry the eye along this 
horizontal column until it reaches the vertical one 
under the word triple, and the figure ‘5360 is found ; 
multiply 5360 by 15 (the rate per cent). The product 
is 8:04; add this figure to that at the head of the column, 
viz.: 1098692 ; divide the sum, viz., 117:9092, by 15; the 
quotient 7°86 is the number of years required. 

Ex. II.—To find the number of years in which any 
sum of money put out at 25 per cent will be quintu pled. 
Look down the vertical column under rate per cent for 
25; it lies between 21 and 30; carry the eye along this 
horizontal column until it reaches the vertical one 
under the word guintuple, and the figure ‘7745 is 
found ; multiply 7745 by 25 (the rate per cent); the 
product is 19°3625 ; add this figure to that at the head 
of the column, viz., 160°9554; divide the sum, viz., 
180:3179, by 25; the quotient 7°213 is the number of 
years required. 

By the same table it is easy to determine the num- 
berof years in which a sum of money may be quad- 
rupled, by doubling the number of years in which it 
will be doubled ; sextupled, by adding the number of 
years in which it will be tripled to the number in 
which it will be doubled; octupled, by tripling the 
number of years in which it will be doubled, ete. 

The above statements suppose interest to be payable 
annually. If payments be made ha/f yearly, the cal- 
culation must be made for half the rate per cent, and 
the answer will come out in the number of half years, 
t. e., the answer must be divided by 2 in order to as- 
certain. the number of years. Also if payments be 
made quarterly, the calculation must be made for one- 
quarter the rate per cent, and the answer divided by 4 
in order to obtain the correct result. 

pi 
The Manufacture of Celluloid. 

The manner in which celluloid is made in France is 
as follows: A huge roll of paper is unwound slowly, 
and while unwinding is saturated with a mixture of 
five parts of sulphuric and two parts of nitric acid, 
which is carefully sprayed upon the paper. The effect 
of this bath is to change the cellulose in the paper 
into pyroxyline. The next process is the expelling 
of the excess of acid in the paper by pressure and 
its washing with plenty of water. It is then re- 
duced to a pulp and bleached, after which it is 
strained, and then mixed with from 20 to 40 per cent 
of its weight in water. Then follows another mixing 
and grinding, after which the pulp is spread in thin 
sheets, which are put under enormous hydraulic pres- 
sure and squeezed until it is as dry as tinder. These 
sheets are then put between heated rollers and come 
out in quite elastic strips, which are worked up into 
the various forms in which celluloid is made. 

1-0-1 
The Iridium Light. 

Upon a suitable plate or support, such as wax, the 
form of the desired filament is penciled with plumbago; 
this is placed in an electrical iridium bath. When a 
film of sufficient thickness is deposited upon the 
stenciled design, the filament is peeled off from the 
beeswax and the plumbago brushed off the back. Iron 
wires are used as conductors. The filament is incan- 
desced in the atmosphere, as it is practically non-com- 
bustible, or, for security against breakage, it may be 
incandesced in any suitable gas or in a vacuum. 
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RECENTLY PATENTED INVENTIONS, 
Engineering. 
Mr. David J. Lupton, of Jerusalem, 


O., has patented an improved car platform, which is 
pivoted to the top of the cart coupler, so that the ends 
of the platform may move backward and forward in 
recesees in the ends of the car, and adapted to have tts 
outer edge coupled to the platform of the adjoining 
car. 

The same inventor has patented a com- 
bined car and air brake coupliug that couples upon 
contact and that can he uncoupled from the platform of 
Q passenger car or from the top of a freight car, so that 
the operator will not need to stand between the cars. 
Thia inventor combines with the car coupler an auto- 
matic coupler for the steam or air brake connecfions, 80 
that the air pipe will be coupled and uncoupled by the 
same operation that couples and uncouples the car 
couplers, thus enabling air brakes to be used upon 
freight cars with as great facility as they are now used 
upon passenger cars. 


Mechanical, 
Mr. Marcus W. Chamberlain, of Hack- 


ettstown, N. J., has patented a machine for expanding 
can covers and other similar articles. Upon this ma- 
chine the flanges of can covers crimped or battered by 
constant use to such an extent that they are rendered 
unfit for service may be expeditiously and conveniently 
expanded to their original shape. 

Improved mechanism for the excava- 
tion of gravel or eoil, and for its disintegration by mov- 
able jets of water controlled from the surface and ope- 
rating upon the bottom beneath a body of water, has 
been patented by Mr. Adoniram Fairchild, New York 
City. A revoluble spheroidal shell having a number of 
overhanging inclined faces on its lower wall, with jet 
nozzles fitted in the faces, is mounted on a support 
whereon the shell may revolve by the force of the 
water. 


Mr. Austin J. Hanks, of Wilmington, 
O., has patented a machine for forming steel fellies for 
vehicle wheels. The inventor employe preferably ten 
shafts, journaled transversely in a frame and arranged 
in two horizontal lines of five each, the upper shaft 
being located in vertical alignment with the lower shaft. 
The shafts are made in two lengths, five being about 
twenty inches long and the remainder twenty-two 
inches in length, and in the arrangement of the several 
shafts they are made to alternate with the shorter ones 
ineach row. Each set of rolls is made of two disk 
sections and are adjustable to any sized blank that the 
operator may desire to pass between them, by intro- 
ducing between the members one or more spacing disks 
of proper thickness. The blank enters the machine at 
one end and is delivered as a felly at the other end. 


The same inventor has patented a 
vehicle wheel of the class of wheels known as ‘“‘sus- 
pension wheel.” The invention consists in a peculiar 
conetruction which cannot be adequately described 
without illustrations. 

Mr. Thomas C. Conrad, of Philadel- 
phia, ~a., has patented a toy engine, which is provided 
with parts resembling those of a reciprocating engine. 
It is attached to a stick in such a manner as to permit 
of rolling the fly wheel along the floor. By the motion 
thus imparted the engine is made to illustrate the prin- 
ciple of the steam engine. 


An improvement in breech-loading fire 
arms, which relates especially to that class of arms 
kuown as ‘‘ hammerless,”” has been patented by Mr. 
James T. Walsh, of Red Fork, Ark. The object of the 
invention is to provide a simple, positive, and durable 
mechanism for operating the breech hlock or extractor, 
and also to employ in connection with the breech block 
aafety lock capable of automatic action, and which 
may be applied at will to prevent thetriggerfrom being 
drawn. 


An improvement in machines for shell- 
ing peas has been patented by Mr. Giuseppe Paci, of 
New York City. In this machine green peas in the pod 
may be introduced in quantities and the peas cleaned 
and expeditiously separated from the pods irrespective 
of size. The machine is provided with a means for 
discharging the pods and the shelled peas separately 
into convenient receptacles. 

An improved nutmeg grater designed 
to operate upon anumber of nutmegs at the same time 
has been patented by Mr. Joseph E. Giroux, of Alpena, 
Mich. It consists ina revolving grating cylinder pro- 
vided with a crank handle, a spring-seated follower for 
holding the nutmeg to grating contact, and a case of 
peculiar construction inclosing the parts. 

An improved game counter adapted for 
keeping the tally of points and games in the playing of 
billiards and like games has been patented by Mr. Wil- 
liam B. Atkinsoa, of Franklin, Ky. The apparatus is 
provided with a dial, concentric independently operat- 
ing hands movable in opposite directions around the 
dial, pulleys and ratchet wheels connected with the 
shafts, and operating hand cords secured to and de- 
pending from the opposite sides of the pulleys. 


Electrical. 


Mr. Willis Eugene Robinson, of Fari- 
bauit, Minn., has patented an improved telephone call 
register, which consists in the combination with a train 
of spring-actuated gearing provided with a stop-motion 
of an electro-magnetic releaser for starting the train, a 
dial for recording the number of separate movements 
of the train, and mechanism for permitting of the 
winding of the driving spring without disarranging the 
other parts of the apparatas, and devices which permit 
of setting the index. 

An automatic regulator for dynamo- 
electric machines, in which the current delivered by the 
machine is made to shift the commutator cylinder on 
the armature shaft, and thus vary the output of the ma- 
chine, has been patented by Mr. Perley P. Belt, of Fre- 
donia, Kan. This invention consists in the combina- 
tion with a dynamo-electric machine of a commutator 
cylinder mounted upon a sleeve placed on the armature 
shaft and adapted to move through a quarter of a revo- 
lation, a pulley mounted upon the slceve and connected 


by a belt with an electric motor in the main circuit of 
the dynamo, a spring connected with the armature 
shaft and commutator-snpporting sleeve, and arranged 
to hold the commutator cylinder forward to the point 
of maximum output, a pair of brushes making contact 
with the commutator cylinder, a rotary dash pot carried 
by the armature shaft and having a piston connected 
with the commutator cylinder, and the electric connec- 
tions between the commutator bars and sections of the 
armature. 


Agricultural. 


Mr. George W. Haupt, of Germantown, 
O., has patented an improvement in hand planters es- 
pecially adapted for setting out tobacco, cabbage, and 
similar plants. It ie a light, durable, and simple device 
whereby, without stooping, the farmer may expedi- 
tiously set the plants in the ground and press the sur- 
rounding earth in close contact with their roots. 

An improved baling press has been 
patented by Mr. George Ertel, of Quincy, Ill. This is 
animprovement on the press for which letters patent 
No. 336,305 were granted to the same inventor February 
16, 1886, and in such manner as to obviate all jamming 
of the power mechanism by the chain or link connec- 
tions between the sweep head and the plunger pitman. 


Miscellaneous. 


Mr. James J. Ryan, of Brooklyn, N. Y., 
has patented a salve, which is intended as a remedy for 
piles. The composition consists of bloodroot, Arme- 
nian bole, resin, lard, and Stockholm tar, in certain 
definite proportions. 

An improvement in mattresses patented 
by Harriette J. Webb, of Lockport, N. Y., has for its 
object to so construct a mattressthat a section thereof 
may be entirely removed and an opening thereby 
created for the reception of a bed pan or similar article, 
also to provide a hinged section adjoining the detach- 
able section, whereby the pan may be removed without 
inconveniencing the patient. 

Mr. Has Brouck Alliger, of Rondout, 
N. Y., has patented an improved can opener, which is 
so constructed that when the cutting blade is passed 
through a portion of the can to be opened, it may be 
made to assume an inclined position, whereby as the 
knife is drawn through the metal of the can a clean 
shearing cut is produced with a minimum of exertion. 
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Abdominal supporter, H. B. Rogers................ 
Advertising device, C. Van Graafeiland ae 
Aging wine, G. H. Malter.... ..........cececceeeecee 
Air, apparatus for oxygenating and carbureting, 
C. Fiesse 
Air brake, T. J. Hogan.. 
Air brake, E. F. Roberts 
Alarm. 8ee Burglar alarm. 
Album clasp, J. C. KOCD.........ccsecceseesessceeeees 
Animal catching and holding device, G. 8. Long.. 
Animal trap, H. E. Kelley...... 
Animal trap, A. T. Sullivan .... deivees : 
Armature coil guards, blank for. W. S. Belding... 
Armature for dynamos, etc., W. 8. Belding... 
Axle lubricatorycar, H. M. Goodman...... 
Axle, vehicle, L. 8. Brown........... 
Bag holder, C. W. Allen........ 
Bag holder, H. D. Woodbridge...... 
Bag stapling machine, R. H. Little . 
Baling press, G. Ertel.............. cecceseee An 
Barley cleaning machine, R. A. Baumgartner..... 433.160 
Baseball mask, B. L. Blair... + 432,970 
Basin, catch, F. Niesen.... .........seccceseee eecee 483,184 


+» 433,114 
« 438,247 
433,278 


Battery. See Galvanic battery. 
Battery separator, secondary, W. P. Kookogey.... 433,174 
Bearing, end thrust, O. B. Peck. - 433.143 


Bed clothes holder, adjustable, T. Wicks. «. 483,812 
Bicycle, J. Jett.. «- 433.172 
Binder for official documents, ‘s. . F. Fitsgerald.. « 435,337 


Blind stop, A. Pugsley...........0006 ee vcccece 433,308 
Blind stop, A. VOIK......c..ccc0 cocccccces sosoessvee 433,008 
Block. See Fuse block. 

Boat. See Metal boat. 
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J Bottle cap, mustard, G. Norton.... ......ceceeee eee 


Boiler. See Steam boiler. 
Bolt extractor, C.C. Warren. ...... . 
Bolt threading machine, L. T. Bowman... 
Book and index, combined, A. J. Newbury.. 
Book and index, combined, R. R. Vernon . 
Book, abstract, W. A. Madison 
Book case, E. Hoyt,Jr....... 
Book, cash, W. A. Madison......... . sonaest 
Books, machine for manufacturing backs for 
blank, Donnell & Mills.............cccesscceseee ~ 488,235 
Boot,or shoe nailing machine, W. 8. Fitzgerald... 433,281 
433,209 


++ €33,380 
« 452912 
+ 433,208 
«+ 438.259 
. 433,248 
« 483,345 
438,248 


Braid machine for the manufacture of plaited, 

A.M Binglish............0000 ceeeseeee cence ce eevee 433,075 
Brake- See Air brake. Car brake. Locomotive 

brake. Railway brake. 

Brick kiln, W. Rennte....... ...-..csccecceeeceroeces 
Bridge, draw.G. H. Crafts. 
Bridge gate, C. Madsen................+6 
Brush4craper, mucilage, W. C. Phelps 
Buckle, J. Hirshfeld...............60.. 
Bung and bushing, vent, J. Meyer 
Burglar alarm and door fastener, combined, C. K. 

Donnell] .. ......0.. cc cscs cece eceeeeeeee ceeh as ieiasee 
Burnishing machine, C. J. Addy. 
Button, L. J. Maxey............ 
Cable grip, KE. R. Guarra. 
Cake cutter. W. Zeigler........ 
Cake or baking pan, G. N. Foster 
Calipers, KE. V. Faucett......... 
Camera, KE. R. Bullard 
Can. See Oi) can. 
Can covers, machine for expanding, M. W. Cham- 

Derlain.............ceeeeeeeeeeee 
Can opener, H. Alliger.. 
Can opener, G. T. Ware..... 
Car and air brake coupling, combined, D. J. Lup- 
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Car brake, E. F. Roberts... .. 
Car brake mechanism, railway, J. E. Loughridge.. 433,24 
Car coupling. D. Bowles 432.901 
Car coupling, H. Sommerfeld.. 
Car coupling, G. W. Murr.... 
Car coupling, W. Portlock... 
Car coupling, C. Schleicher.. 
Car coupling, J. Shaaber. .. 
Car coupling, W. V. Wray...... 


Car coupling tool, J. H. Garner.. . 
Car door, E. L. Phipps...........+ 433,212, 433,256 
Car door cleat, F. B. Geoghegan....... ..cceceeeeee 433,403 


Car, dumping, G. W. Dickinson.. 
Car platform, D. J. Lupton.. 
Car seat lock, H. 8. Hale 433,168 
Cars, reversing gear for electric, T. M. Foote...... 438,402 
Cars, variable speed geuring for electric, T. M. 
Foote 
Cards or sheets, supporting device for advertis- 
ing and other, Bond & Goldsmith............. o 
Carrier. See Egg carrier. Package carrier. 
Trace carrier. 
Cart. road, G. W. Irish..........ceccceseee Pececcencs « 433,171 
Cart, road, L. H. Zeigler.........sccceee coe ceccesees 483,386 
Case. See Book case. 


£33,230 


Casket lowering device, C. E. Windom............ ~ 433,113 
Cements, manufacturing composition of refrac- 


tory, W. 8. Lea.......ccccessccssccssccsccccecceees 438,129 
Centrifugal extractor, W. T. Forbes....... . 

Chair back, detachable, J. H. Haulenbeek 
Chart, dress skirt, E. M. Huot............ 
Cheese and creamery vat, D. H. Burrell. 
Chimney tube. fireproof, J. Schindler... 
Churn, Bloom & Atherton............ 
Churn, C. M. Worthingham........ 
Cigar bunching machine, A. 11. Shock. 
Cigarette holder, E. D. Ewen 


Cistern cleaning machine, O. [. Searles et al....... 438,099 
Clasp. See Album clasp. Fabric clasp. 

Clasp for boxes, etc., T. M. Hass..........00. 00. «oe 483,240 
Cleaner. See Flue cleaner. 

Clock, musical, J. Sprangers...... seccccccecccccccccs Sd b2eD 


Coat and hat hook, A. W. Parmelee..... 
Coin controlled apparatus, T. H. Costello. 


Comb. See Curry comb. 
Compound engine, bk’. W. Dean........ ...ccceseeeee 
Commutator for dynamos, W. 8. Belding. os 
Concrete body, D. J. Marston........... ..... 
Cooker, steam, Eisworth & Faber du Faur. 
Coping stone, J. Schwartz .. 
Copper, deoxidizing, W. W. Keys 
Copy holder, L. Dawson... ose : 
Corn, machine for cutting ‘and. ‘carrying, P. K 
Wleming....... ......cseeee coccceeceeccce sSeues e+ 483,121 
Corset, shoulder brace, F. Reast................+008 
Coupling. See Car coupling. Car and air brake 
coupling. Flexible coupling. Thill coupling. 
Coupling device, magnetic, T. M. Foote....... .... 433,400 
Cranberry picker, D. Lumbert... .........483,17% to 433,179 
Crane. traveling, W. Wood.... 438,156 to 433.155 
Crate, J. L. Ritter...........0..e00 cosceceee 433,969 
Cultivator, F. BE. Montgomery........:ccccccsecccees 433,018 
Cup. See Dope cup. Oil cup. 
Curtain fixture, B. F. Tubach.........scccsessccceese $33,057 
Curry comb, A. Kline.......... 
Cut-out, safety, C. E. Scribner. < 


Cut-out, safety, M. 8. Shapleigh. 

Cut-out, thermal, A. Bernstein... .. « 433,229 
Cutlery handle, Eggleston & La Fave. -. 482,991 
Cutlery handle, table, W. T. Decker..............+ + 433,276 
Cutter. See Cake cutter. Meat cutter. Sod cut- 

ter. 

Cutter head, F. A. Requarth ¢¢ @l..........s0eceee0e 433,085 
Cutting tool and handle, S. P. Graham............. 433,078 
Dental vulcanizer, J. E. Quinn............... sceeeee 433,185 


Die. See Screw cutting die. 
Digger. See Potato digger. 
Door hanger, W. J. Lane...... 
Door, metallic, W. R. Sterling 
Dope cup, J. RODINSON............eeeeeeee 


Drawing and shading pictures, D. Fausel.... ..... 482,994 
Drill. See Grain drill. 
Drying apparatus, Proctor & Knowles......... woes. 438, 


Dye, blue, C. Duisberg............ sees 
Dyeing machine, yaro, D. Dunn. 
Egg carrier, M. J. Benjamin.. 
Egg carrier, F. Benoit......... 
Electric cut-out, H. A. Chase..... 

Electric light fixture, F. H. Aldrleh.... 
Klectric machine, dynamo, H. W. Spang . . 
Kiectric machine regulator, dynamo, P. P. Belt... 
Electric switch, J. F. McLaughlin.............sce06 
Electric switch and cut-off, automatic, C. B. 


Electric wires, poles for supporting, L. Atwood... 433,266 
Electrical machines, brush holder for, W. 8. Beld- 


433,181 
Electro-magnetic cut-out, B. J. Ni oyes baie 433,022 
Electro-magnetic transmitter, J. T. Williams..... 433,881 
Electro-motor tractiou wheel, A. L. Parcelle...... 433,180 
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483,041 


Glectrede for arc lamps. L. Saunderson... 
Elevator N Beckwith. ....... 
End gate fastenet. W. E. Flynn 
Kngine. See Compound engine. 
Envelope, A. R. Spear...........ececcsecees Secsive one 483,052 
Excavations apparatus for subaqueous, A. Fair 

child 


Extractor, See Bolt extractor. Centrifugal ex- 
tractor 
Eveglasa G. W. Schoeller..... ...... oeee 


Fabric. See Textile fabric. Tufted fabric. 
Fabric clasp, F. W. Mallett......... 
Fats and oils, extracting, M. Schroeder... 
Faucet or ston cock, L. Brandeis........ r 433,820 
Feedwater heater and purifier, A. R. Smith.. « 433.104 
Feedwater injectors. attachment for, C. Phillips.. 483,028 
Fel''es tor vehicle wheels, machine for forming. 

A. J. Hanks... +> 433,286 


vee 433,297 
« 483,152 


Fence building machine, P. C, Miller. 433,299 
Fence post, R, B. Robbins........... ... 433,038 
Fences, machine for applying stay wires to wire, 

W.C. Boing... ..... Selling’ tats 
Fire escape, 8.8. Andrews... : 
Fire escape, window, G. Aarons........... ee cececece 
Fire extinguishing apparatus, W. O. Stamps 
Flag and flag staff, J. Hall... .... eecec cece ccccccccces 438124 
Flask. See Moulding flask. 
Flexible coupling, A. D. Pentz......cccccccccccceeee 433, 
Flood gate, automatic, M. Quisenberry.. 
Flour separator, P. Sadravezt.........sesccces oe 


Flue cleaner, L. 1. Seymour 
Fly trap, J. Hunkeler . 
Folding table, A. J. Delavigne............2. sesecee 
Frame. See Mosquito bar frame. Sun print 
frame. 
Frying pan, H. 8. Brewington.... 
Furnace grate, W. H. Page... 
Fuse block and lightning arrester, 
Gauge. See Micrometer gauge. 
Galvanic battery, H. J. Brewer...........- 
Game, D. Walsh....... 
Game counter, W. B. Atkinson. 
Garbage receiver, H. Byrom.. 
Gas purifier. J. Hearne... .. 


Gate. See Bridge gate. Flood gate. 
Gate, J. W. Hudelson........ Dies Sete ee eeea ee enees 433,316 
Glass, apparatus for manufacturing plate or win- 

dow, J. A. Kurtz ao. 433,411 


Glass bottles, machine for making, H. M. Ashley. 433,062 
Glass, manufacture of window or plate, J. A. 
Kurtz.. - 433.410 
Glass, treating plate. Niles & Ford. + 433,254 
Grain drill, H. J. Phelps......... «+ 433,027 
Grain drill. J. W. Rhodes... oe 434036 
Grater, nutmeg, J. EK. Giroux. «» 433.077 
Grinding and amalgamating mill, M. Crawford... 433,163 
Guard. See Keyhole guard. 
Gun, breech-loading breakdown, A. E. Whitmore 433,262 


Gun, breech-loading safety, J.T. Walsh........... 433,260 
Gun, magazine, H. A. Pitcher.. +» 433,420 
Gun Sight, C. BunZe..........cescececscreccceeescens 433,323 
Handle. See Cutlery handle. 


Handle for vessels, etc., non-conductive and or- 
« 435,284 


namental, W. P. Gould.......... 
Hanger. See Door hanger. 
Harrow, A. R. Gebble.. 
Harrow, E. BR. Jewell... 


Hay stacking machine. S. A. Blake...............66 433,067 
Head rest and walking cane, combined, T. S. Min- 
DOB 6.20555 nseie nv eidiigaisin dasisisiaseietinnees ee o: sississ oases 433,016 


Heat exchanger for water and steam, J. & G. 
Weir 
Heat for raising water, apparatus for utilizing at- 
mospheric or solar, C. Tellier..............++ ese 433,055 
Heat regulating system, electric, F. M. Sparrow.. 433,375 
Heater. See Feed water heater. Tire heater. 
Water heater. 
Heel trimming machine, 8. Pope......... « 433,213 
Hod, A. G. & G. D. Brandt............ seco 433,821 
Hoisting and conveying angen F. L. Cham- 
berlin. ........ cece cece ene eeeee see 
Hoisting machine, J. EB. Hensley.. 
Holdback, G. T. Wilson 
Holder. See Bag holdér. 
Cigarette holder. Copy holder. 
Pen holder. Sash holder. Splasher holder. 
Hook. See Coat and hat hook. Lacing hook. 
Horse detacher, J. O. Holtzman... 
Horse rake, 8. A. Blake... 


Bed clothes holder. 


Lamp holder. 


House. See Cold storage house. 

Hub, vehicle, H. B. Williams.... .......... cee eee 433,112 
Hubs, cap and lining for point bands of, J. Maris. 438,250 
Index, A. J. Well8.............cccccceseceesceeceeeees 433,223 
Indicator. See Street or station indicator. 

Inhaler, G. W. Nutz........... cccccccscccerceeeceeee 433,418 


Inhaler and spirometer, combined, W. A. Shep- 
« 433.158 
« 433,215 


Insulating compound, I. Rabinowicz. 
Jewelry, H. T. Regnell 
Joint. Se Rail joint. Railway “joint. Railway 
raiJ joint. 

Journal bearing. P. Sweeney 
Journal brass, W. McCombie 
Key. See Loopkey. Telephone key. 
Keyhole guard, J. H. Johnson 
Key making machine, C. Felton. 
Kiln. See Brick kiln. 

Knitting machine, circular, D. P. Mills............. 483,132 
Knitting machines, automatic take-up for, H. 


Lacing hook, Ww. C. Bray 
Lamp holder, incandescentelectric. A. Schirner.. 433,871 


Lamp, regenerative gas, E. Fullford.. «+ 433,841 
Lamp shade, C. F. Monroe.......... «» 433,017 
Lantern, A. W. Paull........ 483,362 to 433,364 


Lantern. Winfield & McNutt... 
Lantern, tubular, A. L. Baron. 
Lantern, tubular, C. J. Higgins.. 
Latch, F. N. Perkins. 
Latch, reversible, F. B. Case....... 
Lathe for turning wood, G. H. Ober. 
Leg, artificial, G. Beacock.... 
Letter. removable, C. J. Pfrangle.... « 433,211 
Lightning arrester, Wurts & Baldwin « 433,430 
Lithographic purposes, backing for stones for, T. 

R. JONNEtON.........-2 ec eeeee ceeeseeeerseeee eee 433,319 
Lock. See Car seat lock. Nut lock. Vehicle seat 

lock. 
Locomotive brake, L. P. Lawrence..........438,413, 433,414 
Loom for weaving slat and wire fabrics, Parks & 

Mollart 
Loop key, C. E. Scribner.... 
Lubricator. See Axle lubricator. 
Lubricator, F. W. Krantz.............. Seesonis 
Malt scouring machine, J. Goeddeke 
Mattress. H. J. Webb 
Measuring vessel, C. F. & F. L. Filson....... 
Meat cutter, rocking, Ternes & Hohnbach, Jr 
Mechanical movement, C. K. Pickies.. 
Metal boat, W. W. Keys.. 
Metal post, O. B. Hall. 
Metallic fnishing plate, L. L. Sagendorph. 


- 433,318 
433,267 
433.243 
433,146 
433,325 
433.023 
433,226 


Meter. See Water meter. 
Micrometer gauge, L. S. Starrett.. 
Middlings purifier, D. G. Reitz..., 
Mill. See Grinding and amalgamating mill. 
Mirrors, silvering, A. B. Drautz.........6- cece eee 483,074 
Mould. See Sash weight mould. 
Moulding apparatus, sand, F. Gandy ......... 
Moulding flask, Oliver & Anderson.... 
Moulding machine, curved, J. White...... soccooese 433,191 
Molten material, apparatus for centrifugally 

treating, O. B. Peck, 

433,139, 483.140, 483,142, 433,144, 483.145 

Molten material, machine for centrifugally treat- 

ing, O. B. Peck. ee. 433,141 
Mosquito bar frame, J. H. Myers «- 483,253 
Motor. See Spring motor. Water current motor. 
Movement cure, shaking machine for, C. H. Lied- 


Mower attachment. lawn, C. D. Powers, Jr. 
Mower, lawn, H. D. Blakemore oe 
Mower. lawn, N. 8. & E. R. Bowdish........ ....... 


433,318 
Multiple switch board test circuit, C. EB. Scribner. 433,047 


Mute for stringed instruments, J. H. Ammo. 
Napkin supporter, E. A. Foster.. 


coe 443,192 
- 433,340 


Neckscarf, W. A. Laverty. « 433,293 
Nut lock, J. Howard... « 433,128 
Oil can, M. Jolly.. 433,244 


Oil cup, Booth & Brabson . 
Oil cup, T. Peyton.. 
Ordnance, breech-! joading, Ww. E. Lyons eee 433,013 
Ovens, door for admitting light to, 8. L. Hall...... 438,342 
Overshoe, C. J. Bailey « 432,967 
Package carrier, Hi. B. Williams... 
Packing for steam condenser tubes, tubular, T. 
P. Ford .......... cecccceeee eeiesese ig Veseceies tes 438,282 


Pan. See Cake or baking pan. Frying pan. 
secceceee 432,998 


Paper machine felts, guide for, L. Ensign 
Paris green distributer, J. Tucker.... 
Pea shelling machine, G. Paci... 
Pen, fountain, W. Van Demar 
Pen holder, J. C. Palmer. 
Pepsin, obtaining, J. Brill... o. 
Pharmaceutical powder divider, W.F. Dessau. a 
Photographic cameras, plate holder for, W. F. 
Carltomic oss cs eesess ete sce Rsnes sec cee sesel oes 


+ 433,395 
. 432,986 


Photographic films, roller holder for, S. D. 
MCKEION....... 0. sce cceeece nec ecencceeseeceeeeeee 433,020 
Photographic films, roller holder for, Eastman & 


Photographic shutter, G. F. Green . 
Pianos, transposing keyboard for, O. Berggren.... 
Picker. See Cranberry picker. 

Pitch board, W. H. Wood 
Planing machine, G. F. Wetherell 
Planter, corn. T.. W. Powell........ 
Planter, cotton seed, D. Kennedy 
Planter, hand, G. W. Haupt 
Planter, potato, P. J. Rabb.. 
Planter, seed. J. Windler, Jr.......0..04. 
Platform. See Car platform. 


483,315 


Plow. Lesueur & Holsey... 433,353 
Plow, F. Schulz........... « 433,373 
Pole, metal, S. H. Terry. « 433.189 


Pool register, J. H. Clark.... 433,117 


Post. See Fence post. Metal post.. 

Potato digger and picker, G. A. Ellsworth......... 432.992 
eee 483,151 
433,394 


Poultry killing apparatus, A. Schonemann... 
Power transmitting mechanism, W. S. Belding.... 
Press. See Baling press. Printing press. 
Printing machine, C. B. Cottrell...............ee008 
Printing machines, frisket placing apparatus for, 
Cy POtter.......cccceccccccceceee concncccccccceesce 
Printing plates upon cylindric surfaces, fastening 
for, J. Brooks 
Printing press gripper, Shea & Birkery .. 
Printing press, hand, B. B. Hill.............. 
Printing presses, inking device for, J. Kurten..... 
Propellers, device for preventing the racing of 
ships’, J. H. Coe.... 
Protractor, D. J. Kelsey 
Pulverizing machine, F. D. Cummer....... .. 
Pump, A. J. Hopkins.. 
Pump. air, J. F. Barker... 
Pump cylinder and valve ‘mechanism therefor, M. 
H. Morris.. 
Punch, check, F. J. Lockwood 
Rack. See Towel rack. 
Rail joint. G. W. Creighton... 
Railway brake, L. P. Lawrence. 
Railway, clectric, R. M. Hunter.. 
Rail way, electric, H. R. Keithley... 
Railway frog; Ratchford & Evans.. 
Railway joint, H. D. Avera....... ‘ 
Railway rail joint, C. 8. Churchill. 
Railway switch, street, C. E. Garey. 


433.170, 433,407, 438.408 

aoe eee 433.409 
« 483,148 
« 438,314 
433,273 
- 488,237 


Railway tracks, apparatus for detecting irregu- 
larities in, J. B. Glover..... Oss seressaasesecsccces 433,167 
F. J. 


Railways, contact device for electric, 


Railways, electric apparatus for, J. B. Odell. 
Railways, protecting road beds of, E. Bell... 
Rake. See Horse rake. 
Reel. See Scalping reel. 
Refrigerating apparatus, A. J. Chase.. 
Refrigerator, window, S. J. Brown 
Register. See Puol register. Telephone call reg- 

ister. 
Register for gas and other meters, A. T. Danks... 483,381 
Registering apparatus for watering carts, 8. A. 

Charles. ic dc cectes sakes Sees edinieuienes ecicectaios 
Regulator. See Electric machine regulator. 
Rheostat switch, J. F. McLaughlin...... 5 
Ring stock, roll for ornamenting, C. R. Smith.. 
Rolling mill gearing, G. W. Marble.... 
Ruler, parallel, J. R. Anderson... 
Saddle bags, N. H. Judy.. - 433.083 
Saddletree, harness, S. McNichol... - 438,207 
Salts, apparatus for decomposing metallic, oO. B. 

Peck.. 7 - 433,185 
Salve, J.J. Ryan. is « 433,257 
Saw cleaning device, zin, Shuford & Fowler. 433,049 


482,071 


- 483,359 
. 433,050 
438,416 
. 433,264 


Sash fastener, W. Coulter............. 433,327 
Sash holder, F. Harmer.............. - 433339 
Sash weight mould, Halsey & McGhie.. « 438,079 
Scaffold fastening, O. H. Gardner... « 432,996 


Seale, grain, N. G. Ross .. 
Scalping reel and flour bolt, P. B. Sprenkle 
Scraper, ditching and grading, L. E. Ashly.. 


+ 483,422 
« 438,188 
- 483,116 


Screen. See Window screen. 

Screw cutting die, G. I. Enggren............ceeeeee 433,334 
Screws. stock and die for cutting metal, G. Gibbs. 433,201 
Selling machine, automatic, Hi. D. Hinckley ...... 433,004 
Separator. See Battery separator. Flour sepa- 

rator. 

Sewer plug. G. B. Waring. Jr............ccccseeseeee 433,155 
Sewing machine spring presser foot, C. Leak « 483,130 
Shirt, D. R. Silesky.............cceeeeeeeee 433,108 
Shoe, J. J. Turner... 433,154 
Sign, C. H. Bayley - 432,968 
Sign and plate, metal bordered glass, H. Tollner.. 483,107 


Signal. See Train signal. 
Skylights, glazing bar for, T. W. Hellfwell (r)...... 11,089 
Slag, apparatus for treating, O. B. Peck 483,138 


Slag, centrifugal plant for treating, O. B. Peck.... 433,187 
Slag, handling and delivering, O. B. Peck.. . 

Slicing machine, M. E. Lasher.... 
Soap, making, J. B. N. Berry...... 
Soap, making potash, H. Eurich. 
Sod cutter, M. T. White.... .... ‘ 
Soldering, refractory bed for, G. We Melotte.. eee 
Sparrow trap, W. B. Hawkins, Jr......... 
Spindle and flier, J. Good 
Spinning machine yarn guide, J. 8. Richardson... 
Splasher holder, EB. J. Rawlings..........cecceccceee 
Spring. See Vehicle spring. 
Spring motor, Forbes & Holly.. 
Stamp, perforating, C. C. Hill... 
Stamp, pocket time, O. P. Lochmann 
Steam boiler, J. F. Gray....... secccsccee 
Steam boiler, water tube, H. H. Lindemuth. 
Stilt, walking, N. E. Pitman.. 
Stool, piano, Smith & Smythe.. 
Store service apparatus. Butzel & Jacobs . 
Stove, cooking, J. A. Price..... 
Straw stacker, H. T. Kruse. . 
Street or station indicator, Jones & Seaver........ 435.205 


Sun print frame support, A. J. Dawdy.. + 433,833 

Supporter. See Abdominal supporter. “Napkin 
supporter. 

Surcingle, W. G. Grimes.... - 433,000 


Surgical splint, G@. Beacock....... 

Switch. See Electric switch. Railway switch. 
Rheostat switch. : 

Syrinyre, electrical, J. H. Woodward..............+. 

Table. See Folding table. 

Telegraph cable conduit, W. R. Patterson......... 433,025 

Telegraphic circuit, A. C. Robbins. 


Telegraphy, dynamo, F. W. Jones. -. 433,082 
Telephone, S. D. Field.............. « 433,120 
Telephone call register, W. E. Robinson «- 483.307 
Telephone key, combination, C. E. Scribner....... 435,424 
Temperature regulation, system of. R. J. Pratt... 433.147 
Textile fabric, E. Andrews... cee ceee 433,388 


Thill coupling, C. D. Huff 
Thill coupling, F. Hurst.. 
Thu) coupling, J. C. Kurtz.. 
Thill coupling, W. Mason. 
Thill coupling, J. W. McDermot. 
Thill coupling, W. C. Shipherd..... aa 
Thill couplings, anti-rattler for, A. Currier........ 
Thrashing machines, concave for, Schmalz & 


+ 433,347 


Tickets from their stubs, device for separating 
railway, W. A. Thrall cececees 433,258 
Tinned articles in grease, apparatus for ‘fmmers- 
ing, J. Monto..... sSacedexesees Ssawee. - 433,300 
Tire heater, W. B. Nevill. » 433.021 
Tool.,combined, C. Bramble.... 
Tool, combination T. P. Schwartz. 


Towel rack, C. A. Brickley.......... «» 438.196 
Toy, Behn & Koerner....... 483,065 
Toy detonator. Vogel & Brooks «+ 433427 
Toy engine, DB C. Conrad .. ......... 433.275 
Toy horse race machine, E. J. Lumley. 433,012 
Trace carrier, A. Hartman..........cccceeseee «+ 483,287 
Train signal, automatic electric, A. W. Reppy.... 438.216 
‘Trap. See Animal trap. Fly trap. Sparrow 


trap. 

Truck, car, J. C. Barber...-«. 
Trunk, E. Andrews ..... 
Tube. See Chimney tube. 

Tufted fabric and forming the same, H. Heine.... 433.242 
Tug. hame. A. G. Woolley o- 433,189 
Type bed operating mechanism. J. L. Cox. « 438.306 
Type setting machine. G. PR. Prescott. 433.00 
Typewriting machine M. Cohn 
Typewriting machine, J. W. Schuckers.. 
Umbrella, J. Bergesen... 
Umbrella and cane. combined, Z. Davis.....0., 
Valve and cut-off for steam, water, and other 


pipes, J. & A. Zehren...........005 se ctete .+ +» 483,060 
Valve and faucet, A. H. Dauchy............+ 072, 483,198 
Valve for direct-acfing engines, throttle, W. F. 


Schmidt..........0..00--00 Deco eens cccccecccecencess 
Valve. gas engine, 8. Lawson 
Valve. steam-actuated, Foster & Millward.... 
Vat. See Cheese and creamery vat. 
Vehicle. hand propelled, J. 1. Herrick. 
Vehicle seat lock, A. Jaentcke..... . 
Vehicle spring. F.L. Perry .... 
Vehicle spring. G. E. Raymond 
Vehicle wheel, A. J. Hanks.. 
Velocipede, J. Jett ... ..... 
Wagon track, G. E. Elliott..... 
Wagons, spring platform for road, C. W. Baladee. 438,308 
Washing machine, E. McDonald.. : -- 483,138 
Watchmaker’s tool. J. Salick 
Watches. manufacture of balance wheels for, P. 

Perret.... . 
Watch, repeating. C. Barbezat-Baillot ...... esas 
Watch, stem winding and setting, B. Heidbrink.. 453,289 
Water, etc.. apparatus for heating and circulat- 

ing, S. Cutler..........se-seeceseeees ss vo. 438,330 
Water current motor. G. R. Driggs ..... «» 483,165 
Water heater and steam cooker, J. Hacker.. « 433,238 
Water meter with revolving piston, L. H. Nash... 485,088 


Weather strip, C. k’. Tavener....... esau eecscew cece 433,106 

Welding calks to horseshoes, machine for, C. E. 
Schroeder... 00.10. ceccccccccccccccccccccnsceccecees 433,423 

Wheel. See Electromotor traction wheel. Ve- 


hicle wheel. 
Wheel, D. Best... 
Wheel. A. B. Starky..........06 
Wheel rim finishing machine, J. M. Sweet. 
Wheels, making metallic, H. J. Phelps.. 
Whiffietree attachment. W.J. Lobr... 
Whiffietree clevis, F’. M. Pierce.. 
Window screen, G. F. Hawley. 
Wood bending device, J. Stoll..... 
Wood pulp, preparing, W. N. Cornell...... 
Wood working machine, Heule & Cameron.. 
Wood working machinery. J. W. Carver... 
Wool burring machine, F. G. & A.C. Sargent. 
Wrench, J. J. McCarthy 


433,198 
433,105 
433,054 
433,183 
485,355 
433,091 
433043 
483.221 
483,326 

483,080 
M82, 915, 432,96 
«+ 483.186 
- 483,358 


DESIGNS. 


Cane or umbrella handle, A. Rosenstein. ...20,066 to 20,068 
Carriage body, W. P. Fest... 
Ewer or jug, R. W. Binns.. 
Finger ring, W. A. Bryant. 
Hand wheel, F. J. Ferrell . 

Jars, surface ornamentation of, G. M. Irwin 
Jag, R. W. Binns..............0066 
Jug or vase, R. W. Binns...... .. 
Stove, cooking, White & Warner.... 
Type, font of printing, R. Gnichwits 


Vase, R. W. Binns....... ..ceceeee o - 20. 
Vas, jug, or ewer, R. W. Binns. ......... - 20,061 
TRADE MARKS. 

Bleaching purposes. chemical preparation fo-., 
Drevet Manufacturing Company............0.... 18,235 


Clothing and hats and caps for men, sie and 
children, ready-made, J. McKey & Co.. 


© 1890 SCIENTIFIC AMERICAN, INC. 


+--+» 18.260 ' 53 Devonshire Street, 


Florida water, American Florida Water Co. 
Flour, G. K. Hubbard & Co.. 
Ginghams, J. Farnum & Co. 
Grain drills, H. M. Kirkpatric! 
India-rubber, gutta-percha, and other vulcanizable 


mums, G. A. Alden & CO.....scecees cocccees seers 18,239 
Lager beer, Pfaudler Vacuum Fermentation Com- 

PAaDY......06 SéWetesecesineextes: eatiseccsevsodstadee: ase 18.231 
Medical remedies, certain named, W. G. Lewi...... 18.230 


Medicines for certain diseases of men and animals, 

B. 8. SIOAN........ cece ce cee eee nsec eeee seeeeeeees 18,284 
Oil, illuminating, Devoe Manufacturing Company. 18.226 
Oil, illuminating, Scofield, Shurmer & Teagle...... 18,233 
Perfumes, powders, cosmetics, and soaps, toilet, 

F. R. Arnold & CO........ccccccerene cecrececceeres 18,249 
Remedy for diseases of the digestive organs, F. N. 

Class... ae 
Remedy for the destruction of bacteria, microbes, 

and germs in the human system, Drevet Manu- 

facturing Company.............00 coos vee 
Remedy for wounds, Sommer Bros 
Shells and primers, cartridge, Union Metallic Car- 

tridge Company... ..............seeecccerceeeeees 
Silverware, sterling, Reed & Barton Corporation.. 18,232 
Tobacco, smoking tobacco, snuff, cigarettes, and 

cigars, plug and twist. Gravely & Miller......... 18,229 
Toothpicks, medicated or aromatic, K. EK. Burson.. 18,227 
Whips, American Whip Company........ . Sarre ae seis 18,2: 


+ 18,228 


A printed copy of the specitication and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost wili be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 


PBWtdvertisements. 


Inside Page, ench insertion - - - 75 cents a line. 
Back Page. ench insertion - = = $1.00 1 line. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line. by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


USE ADAMANT WALL PLASTER 


Itis Hard, Dense, and Ade 
hesive. Does not check or crack. 
it is impervious to wind. water, 
and disease germs. It dries in a 
few hours. It can be applied in 
-any kind of weather. It is in gen- 
eral use. Licenses yranted for the 
mixing,using, and selling. 


= “ Address ADAMANT MFG. co. 


309 E. Genesee =t., 
Syrncuse. N. Ye 


Patent Foot Power Machinery 
Complete Outfits. 


Wood or Metal workers without steam 
power. can successfully compete with 
the large sh he yy using our New 
LABOR WVING Machinery, 
latest and area improved for practical 
shop use, also for Industrial Schools, 
Home Training,etc. Catalugue free. 


Seneca Falis Mig. Co. 
69% Water Street, Seneca Falls, N. Y. 


ICE-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had. at this office 
and of all newsdealers. 


SEBASTIAN, MAY & CO’S# 


Improved Screw Cutting 
Foot & 
Power 
Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial 


Catalogues mailed on application, 
W. 2d St., Cincinnati, O. 


EDISON LAMPS 


For Batteries or Dynamos. 
3§ to 3 Candle Power. 3 to 40 Volts. 


We will send free, Catalogue E, 


which gives prices and description of 
lamps, together with directions 


How to Make a Cheap Battery 
to operate them. 


EDISON LAMP CO., 
HARRISON, N. J 


165 


ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Nlustration of cold house for preserving frait from 
season to season. The air is kept dry and Pure, through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this office and of all news. 
Qealers. 


NICKEL PLATING 


& POLISHING MATERIALS. 


ZUCKER & LEVETT 


CHEMICAL €° NEW YORKUSA. 


NICKEL ANODES, 


NICKEL SALTS, 
ROUGES, 
COMPOSITION, 


BUFFING WHEELS, 
ELECTRO & NICKEL 
= PLATING OUTFITS. 


ERFECTLY |JNIFORM §PEED! 


Nosminiter uf matter how Changeable the Power muy be. 
Apply for information to 


T. M. FOOTE REGULATOR CO., 


Bosten, Mase, 


AucustT 16, 1890.] 


Srientific 


Aiwerican, 


109 


Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
Indastrial Publishers, Booksellers, and Importers, 
810 Wainat 8t., Philndelphia, Pa., U. 8. A. 


Our new and Revised Catalogue of Practical and 
Scientific Books, 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
adoress. 


ARCHITECTURAL  ROOKS, 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city. or any builder wishing 
to examine the ‘atest and best plans fora church. school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS' AND BUILDERS’ EDITION of the SCIENTIFIO 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build fur themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion aud approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


TO: INVENTORS 
AND_MANUFACTURERS 


59th Grand National Industrial Exposition 


—OF THE— 
Atnerican Institute of the City of New York 
WIIIl Open Oct. Ist and close Nov. 29, 1890. 


Intending exhibitors must make early application to 
secure proper space and classification. For blanks and 
other information address GENERAL SUPERINTENDENT 
American Institute, 113 West 38th St., New York City. 


OIL WELL SUPPLY CO. Ltd. 


91 & 92 WATER STREET,” 

Pittsburgh, Va., . 
Manufacturers of evefything needed for 
ARTESIAN WiHLLS 


for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price , 

lists and discount sheets 
on request. 


SAFE BOTLERS FOR AMATEUR WORK 


By G. D. Hiscox.—Description of several types of safe 
steam generators for the use of amateurs—the pipe coil 
boiler, the pipe boiler, pipe sectional boiler. ith 
illustrations. Contaired in 

PLEMENT, No. 72. Price 10 cents. To be had at this 
Office and from all newsdealers. 


ARTESIAN 


depth, from 50 


manufacture 


and furnish e: erything uired 

to drill and ‘compl ete tame. Port- 

able Horse Power, and Mounted 
team Drilling lachines for 

400 ft. Send 6cents for illustrated 

catalogue. Pierce Artcsian 


and Oil Well Supply Co 
80 Beaver Street, Now York.” 


NEW CATALOGU 
—or——. 


VALUABLE PAPERS 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
Jree of charge to any address. 
MUNN & CU., 361 Brondway, New York. 


CIENTIFIC AMERICAN SuUP- 


SPYGLASSES, BINOCULAR AND ASTRONOMICAL 


TELESCOPES 


OPER A,MARINE AND>-a FULL LINE OF - 


TOURIST GLASSES: |pH@TO@GRAPHIC 
BAROMETERS &! APPARATUS INCLUDING 


THERMOMETERS JKODAKS & HAWKEYE. 


SEND FOR ©) 
ane GeMANA 


88 MADISON S? CHICAGO ILL”. 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
ig many times greater than that of any similar journal 
DOW published. It gues into allthe States and 
ries, and # read in all the principal libraries and reading 
rooms of the world. A_ business man wants something 
more than to see his advertisement in a printed newa- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in wuico you decide it is 
foryour interest to advertise. Thisis frequently done, 
for the reason taat tne agent gets a larger commission 
trom the papers having a smuil circulation than is ailow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of tiret column of this page, or ad- 
dress MUNN & CO., Pablishers, 

361 Brondway. New York. 


JAMES WATT, AND THE APPLICA- 
tion of Science to the Mechanical Arts.—By Archibald 
Barr, B.Sc. A very interesting review of the life work 
of the celebrated engineer, with the lessons to be drawn 
from it by those who are entering upou the study of 
science with a view to its application in engineering 
work. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 744. - Price 10 cents. ‘To be had at this office 
and from all newsdealers. 


ERFECT“"~. oapER 
P NEWSPAPER | FE 


The Koch Patent File. for preserving hewspapers, Mag- 
azines. and pamohiets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper, Hea’ bozrd sides; inscription 
“SCIENTIFIC AMERICAN.” in gilt. Necessary for 
every one who wishes to preserve the paper. Address 


MUNN & CO.. Publishers SOIENTIFIC AMERICAN. 


WORKING MODELS 


Verrito- | - 


LIGHT MACHINERY. 


ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G.M. Hopkins.—Description of a small electro 
motor devised and constructed with a viewto assisting 
amateurs to make a motor wnich might be driven with 
advantage by @ current derived frum a battery, and 
which would hxve sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
\ith 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 641. Price 10 cents. To be had at 
this ottice and from all newsdealers. 


Gates Cornish Rolls Pulverizer 


Simple, Durable, Compact, Dustless, 
and a finished product direct 
from the machines. 

The best Ore Granulator for leach- 
ing and concentration. 
MANUFACTURE ALSO 
Gates Rock and Ore Brcakers 
Address for Catalogues 
GATES IRON WORKS, 
50 C So. Clinton St., Chicago. 
215 Franklin St., Boston, Mass. 

44 Dey 8t., New York. 


GRAND PRIZE 


Paris Exposition, 1889. 


Thin Panel Stocik 
IN WHITEWOOD, WALNUT, ETC., 


Manufactured by the original ‘*Systéme Bartlett,’’ 
received the Highest Award and only “Grand Prize” 
iven to this industry. The only “Systéme” introduced 


nto Europe and America that produces a perfectly 
sound cut board. 


HENRY T. BARTLETT, 


CABINET WOODS MAHOGANY 
and VENEERS, | SAW MILLS, 


200 Lewis Street, New York. 


ing. Beware of poor im- 


itations. None genuine 
without this Trade Mark 


and PICTURE on the 
package. 


© Greene, Tweed & Co, 
= 83 Chambers St., 
NEw YORE. 


Parmvrm Juty 31, 1888, 


SHAPING SHEET METAL.—DESCRIP- 
tion of a method of shaping zinc. copper, and other duc- 
tile metals by fluid pressure. With Il figures. Contained 
in SCIENTIFIC AMELICAN SUPPLEMENT, No. 695. Price 
10.cents. To bebad atthisoffice and from all newsdealers. 


POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 


Single Bell (Chime Whiatle, and ali instruments 
used in connection with Steam, Air and Water. 
Sole Agents for Clurk’s Lanen Fire Hose. 


CROSBY STEAM GAGE & VALVE CO, 8.2% St 


+ Boston, Mass, 


CIRCULATION OF WATER IN STEAM 


Boilers.—A_ lecture by Geo. H. Babcock, delivered in 
the Sibley College Course, discussing the advantages of 
circulation of water in steam boilers and the best means 
of securing it under most efficient conditions. With 10 
illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 745, Price 10 cents. To be had at 
this office and from all newsdealers. 


0. 


| Levels, Transits, Surveyors’ 
Compasses, Pocket and Pris- 
matic Compasses, Hand Lev- 
els, Angle Mirrors, Planime- 
ters. Pantographs, Engineers’ || }# 
Slide Rules, Leveling Rods, | 
> Poles, Chaing, ete. He 
Catalogue on application. 


DRY AIR REFRIGERATING MACHINE. 


Description of Hall’s improved horizontal dry air refrig- 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera. 
tureof 90° above to 50° below zero. With five figure: 
showing plan and side elevation of the apparatus. 
diagrams illustrative of its pertormance. Contained in 
SCIENTIFIC AMERIOAN SUPPLEMENT, No. 288. Price 
10 cents. To be had & this office and from all news- 
lealers. 
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uA SPECIALTY Ex-. 


JOHN GREENWOOD &CO. 
ROCHESTER N.Y. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Dritling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


ai “TIGHT &SLACK BARREL MACH INeay 


A Substitute for Coul or Coke. 


100 Gallons of Oil against 2,400 Pounds of Conl. 


A SYSTEM FOR BURNING CRUDE PETROLEUM. 


The best practical results obtained by the manufacturers of Steel, Drop Forgings. Brass Works, 
Bolt and Nut Works, and many other branches of commercial product. 
We invite proposals and will give estimates for the alteration or construction of works under our 


system. 


HE STANDARD OIL FUEL BURNER CO., Fort Plain, N. Y. 


ICE and REFRIGERATING MACHINES 


The Pictet Artificial Ice Company (Limited), Room 6, Coal & fron Exchange, New York. 


HARRISON CONVEYOR! 


For 


Handling 6Faln, Coal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds, &c. 


Send for 


Sole 


gendfor | BORDEN, SELLECK & CO.,{ waSoh2re, } Chicago, Ill 


Useful Books! 


Manufacturers, Agriculturists, Chemists, Engineers, Mse- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
Classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadwny, New York. 


ON THE FURMATION OF OZONE, 


Hydrogen, Peroxide, ané Nitrous Acid as Products of 
Combustion, and or Their Presence in the Air.—A re- 
view of six articles on this subject recentiy publisbed 
Prof. L. Tlosvay, and presenting the results of labors 
which, if reliable, will materially’ modify fhe ideas now 
held. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, NO. 746. Price 10cents. To be had at this 
office and fromall newsdealers. 
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S\. 10'Sizes FroMS7 10 $75 


. - \"g° WATER SUPPLY TANKS, 
Van Duzenetie? \ FIRE PUMPS ere 


. a WRITE FOR 
8 ~ = PRICES ANd. 
~@ore MAKERS = S\> DESCRIPTIVE 


€{NCINNATI, O. 


Wisi Uncle 8am and Aunt Columbia think, etc., of 


SHINGTONsitcien,tiowetiynace,Besttle wash. 


NESS & HEAD NOISES CURED by 
od INVISIBLE TUBULAR EAR 
CUSHIONS. Whispers heard, Com- 


ortable. Successtui where all Remedies FatL. Ills. book & 
vroofsfree, Address F. HISCOX, 853 Broadway, New York. 


ON 


THE STEAM ENGINE; ITS PRINCI- 
ples, its development. its future and perfection —a pa- 
per by E. N. Dickerson, giving an outline of the history 
of the steam engine, and discussing the principles upon 
whieh it operates and which Hit its capacity. wife? 
figures. Contained jn SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 686. ice 10 cents. To be had at this 
office and from ai] newsdealers. 


TYPEWRITERS. 


t like establishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shi} pias pat ner 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 


»TYPEWRITER i ‘Broadway. New York. 
HEADQUARTERS, f 144 La Salle &t., Chicago. 


®AVEMONEY. Before you buy a 


BICYCLE or TYPEWRITER, 


Send to A. W. GUMP & CO,, Dayton, OnI0, 
for prices. New Bicycles at'reduced prices, 
4 and 400 second-hand ones. BIcycurs, GUNS 
and TYPE-WRITERS taken in EXCHANGE. 


HOW TO MAKE DYNAMO.ELECTRIC 


Machines.—By Geo. M. Hopkins. With drawings toscale 
and full directions for constructing dynamos of different 
sizes. The smal] machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decumpose water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate induction coils, and will, tor tempor ary use, re- 
place 8 or 10 Bunsen cells. 
161 and 599. 
chine 


Contained in SUP PLEMENTS 
Price 1) cents each. The larger ma- 
brocluses eight 16-candle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run fora short timeby 
two or four men. Requires one horse power for con- 
tinued running. Beet engravings of dynamo ever pro- 
duced. Details of every part shown. inding of arma- 
ture and fleld magnet. plainly illustrated. Any intel- 
ligent person with the aid of thesedrawingsand instruc- 
tions may make useful, durable, and effective machines. 
Contained in SUPPI.EMENT 600. Price 10 cents. 

MUNN & CO.. PUBLISHERS. 36] Broadway, New York. 


CRESOTINIC OR CRESOTIC ACID.— 
A paper by J. Hauff, describing the new process in tan- 
ning, of freeing skins from lime by cresotinic acid. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
748. Price 10cents. To be had at this office and from 
all newsdealers. 


RING PACKING. 


PECIALLY ENCORSEL £78 HIGH SPEED ENGINES 
ERIE RUBBERC° ERIE PA U.S A 


gether with 


under these patents. 
FARRELL 


ROCK BREAKERS AND ORE CRUSHERS 


We manufacture and supply at short noticeand lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Ei 

NEW AND VALUABLE IMPROVEMENTS, 
May llth and July 20th, 1880, to Mr. S. I. Marsden. Ali 


i W. Blake, June 15, 1858, to- 
for which Letters Patent were granted 
Crushers supplied by us are Constructed 


OUNDRY & MACHINE CO. Mannfacturera, ANSONTA, CONN. 
COPELAND & BACON, Agents, NEW YORK and PHILADELPHIA. 


INVENTIONS DEVELOPED. Send for Model 


© 1890 SCIENTIFIC AMERICAN, INC. 


Circular 


NOW READY. 


Fyxverimental_ Q cience, 


By GEO. M. HOPKINS. 


680 Illustrations. 


—————_—— 


PRICE, by mail, postpaid, .. . 


740 Pages. 
« $4.00 


SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 


MUNN & CO., Publishers, 


Httice of Ghe Scientific American, 
361 Broadway, New York. 


OTTO GAS ENGINE 


33,000 SOLD. : 
Engines and Pumps Combined. 


For COAL GAS 
or GASOLINE. 


SCHLEICHER, SCHUMM & CO. 


PHILADELPHIA, 
CHICAGO, NEW YORK. 


ON GAS ENGINES.—A VALUABLE 


perer by E. Delamare-})eboutteville, touching upon the 

istory of gas motors in general. and describing in de- 

tail the ‘Simplex’ engine invented by the author and 

Mr Ma‘andin. With 23 figures. Contained in SCIt:NTIFIC 

AMERICAN SUPPLEMENT. Nos. 715 and 716. Price 10 

cents each. To be had at this office and from all news- 
lealers. 


yy CARY & MOEN CO. 


i E OF!) cESCRIRTION ‘ 
/JEEL WIR! EVERY PSrEEL SP INGS. ways: 


PNVISIBLE HINGES suitable for all kinds of fine 
work. Send for samples and price list. INVISIBLE 
HINGE CO., 818 Chapel Street, New Haven, Conn. 


MACHINERY. 
E. & B. HOLMES 
BUFFALO, N.Y. 
ALSO 4 FULL LINE OF WOOD WORKING MACHINERY. 
INVENTIONS PERFECTED, DETAIL DRAWINGS, PATTERNS, 
CASTINGS, MOULDS, MOOELS, SPECIAL TOOLS, DIES, JIGS, 


WOVELTY AND DUPLICATE WORK. CIRCULAR SENT. 
A. J. WEED & CO., 106 & 108 LIBERTY ST., NEW YORK. 


VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES aud ELEVATORS 


PROVIDENCE, KR. I. 


‘ -DIVING APPARATUS - 


AND FIRE DEPARTMENT SUPPLIES 
A.J.MORSE & SON 146 CONGRESS ST. BOSTON 


THE TEACHING OF SCIENCE.— 
Report of the British Association Committee appointed 
for the purpose of in airing into and reporting upon the 
present methods of teaching chemistry. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 734 and 
735. Price ten cents each. To be had atthis ottice and 
from all newsdealers. 


WA NTE D A young man of good habits, with an 
§ s ingenious turn of mind, would like a 
position as assistant to an inventor or manufacturer. 
ages moderate. Address Indiana, Box 773, N. Y. City. 


PATEN FOR SALE, of a Seeder to sow small 

grain. Will sow 20 feet in width, and has 
no more side motion to the tong thun short seeders, 
Address D. F. LETIMAN, Rockford, Iowa. 


The Scientific | merican 
PUBLICATIONS FOR 1890. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows. 


RATES BY MAIL. 


The Scientific American (weekly one year ; $3.00 
The Scientitic American 8upplement (weekly), one 
year, S é 5 Sip ove cee ve is e . 6 
The Scientific American, Spanish Edition (monthly) 
one year, - sive i Ps i Ky a 3. 
The Scientitic American, Architects and Builders 
Edition (monthly),oneyear.. . . . . 2.50 
COMBINED RATES. 
The Scientific American and Supplement, . iS Si. 
The Scientific American and Architects and Build- 
ers Edition, . * . . ror) . . 
The Scientific American, Supplement, and Archi- 
tects and Builders Edition, . eens . 


Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


Janes Bros. E Co.. Cin 


{10 


Scientific 


Aiterican, 


[AucusT 16, 1890. 


QMoaodvertisements. 


Inside Pace, each insertion - - - 75 cents aline. 
Back Page, ench inseriion - - - $1.00 a line. 


The above are charges per agate line--about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line. by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


* ONE STAR HACK SAW WILL DO AS MUCH 
WORK AS FIVE OF ANY OTHER XIND.—N. B. 


Victor Bicycles! 
= BN 


ENG 


For pleasure, business. recrea- 
tion, and for anything you 
could use a bicycle for. 


VICTORS ARE BEST! 
Send for catalogue. 


Overman Wheel Co. Makers, 


Chicopee Falls, Mass. 


ELECTRICITY, LIGHT AND HEAT. 


—A lecture by Prof. C. F. Brackett, delivered before 
the New York Electric Club—Facts about electrical con- 
ductors. Production of electric light in the cheapest 

ssible way. ‘The relations between the three vibra- 
ory forces and the significance of Herz's recent experi- 
ments. Contained in SCIENTIFIC AMERICAN SUPPLE 
MENT, Nos. 683 and 684. Price 10 cents each. To be 
had at this office and from ‘all newsdealers. 


NEW VICTOR, No.0 
Electroplating Dynamo 


Designed for beginners. 
Suited for gold, silver or 
nickel plating. Gives acur- 
rent of 10 volts. Runs 5 
gallons of solution. Price, 
complete, $30. ga" See il- 
lus. notice in Sci. Am. Aug. 
Sth, p. 89. Send 2c. stamp 
for illus. catalogue. 
THOs. HALL, 19 Bromfleld 


Street, Boston, Mass. 


Vinita Planing Mitt. 
Engine was Set Up and Started by our Printed Directions. 
VINITA, IND. TER., June 21, 1890. 
Charter Gas Engine Co., Sterling, Ill. 

DEAR SIRS:—My No. 4 Gasoline Engine gives entire 
satistaction thus far, and I see no reason why it should 
not continue to doso. ‘The engine was set up and start- 
ed in less than ten hours after being put in shop, ac- 
cording to your printed directions accompanying same, 
A great many people come tu seeit and all express their 
surprise, but all acknowledge it to bea dandy 

Yours reapectfully, RK. D. IQHT. 
For Ct: etc. uddress CHARTER GAS ENGINE 
Co., P. heey ae eit ILL. 


NEW KODAKS 


“Vou press the button, 
we do the rest.” 


Seven New 
Styles and 
Sizes 
ALL LOADED WITH 


Transparent 


Films. 
For sale by all Photo. Stock Dealers. 


THE EASTMAN COMPANY, 


Send for Catalogue. ROCHESTER, N.Y. 


THECOPYING PAD.—HOW TO MAKE 


and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the anilineink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in SCIENT: FIC AMERICAN SUPPLEMENT, NO. 
43s. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 


Pm KEEP COOL! 


, CLARK’S fetcs 
Light - Running Ventilating 
FANS. 
Adapted for Ventilating and Dry- 
ing of every description. 
Catalogue free. 
GEO. P. CLARK, 
BoxL, Windsor Locks, Conn. 
idsmith, Agent, 744 B’way, New York. 


Scientific Rook (latalogue 


Our new catalogue containing over 100 pages, includ- 
ing works ou more than fifty different subjects. Willbe 
mailed tree to any address on application. 


MUNN & CO., Publishers Scientific American, 
361 Broadway, New York. 


a 
at 
yi 


30 CORT 


eS \TEIMBUILERS 


MANUJFACTORIES IN UNITED STATES, SCOTLAND FRANCE. GERMANY & AUSTRIA, 
Awarded the Grand Prize at late Paris Exposition. 


PATENTS! 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years’ 
s@perience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution ot Applications for Patents in the United 

tates, Canada, and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning L.abels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patentsin all the principal countries of the world. 

MU & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.—No. 622 and 6% F Street, Pa- 

elfic Building, near 7th Street, Washington, D, C. 


ning Parts, including 


ALUMINUM.—DPESCRIPTION OF THE 
method of manufacturing this metal from cryolite us 
Practiced at the Alliance Aluminum Works gt Wallsend. 

ith 8 figures. Contained in SciENTIFIC_ AMERICAN 
SUPVLEMENT, No. 731. Price 10 cents. To be had at 
this office and from all newsdealers. 


Barnes’ Foot-Power Machinery 


Complete outfits for Actual Worksnop 
Business. A customer says: “ Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe, [ do not see how it 
can be produced at such lowcost. The 
velocipede foot-power is simply ele- 
gant. I canturnsteadily for a whole 
day,and at night feel as little tired 
as if I had been walking around.” 
Descriptive Price List Free. 
W. F. & JOHN BARNES CO., 


CHEMICAL ICE MACHINES 


Steam and Belt Machtnes to make 700 Pounds 
Ice in Twenty-four Hours. 
Cc. HB. DEB LAMATER @® CO., 
Foot West 13th Street, New York. 


in 
ore! 


THE PHONOGRAPH.—A DETAILED 


description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in SCIENTIFIC AMERICAN SuPPLi- 
MENT, No. 632. Price 10 cents. To be had at this 
office and from ail newsdealers. 


| money can buy. 
Strictly high grade in every particular. 
BICYCLE CATALOGUE FREE. 

JOHN P, LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 


$85 ovell Diamond Sater, $85 


Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run- 


Pedals. Suspension Saddle. Finest material 


Finished in enamel and nickel. 
No better machine made at any price. 


PATENT DRILL CHUCK, 
for holding either Straight, Taper, 
or Square shank tools. Send for 
catalogue to STANDARD TOOL CO, 
‘Cleveland, O.. Manufacturers 0: 
Twist Drills. Taps, Reamers, Mill- 
ing Cutters, Chucks & Special Tools. 


JENKINS, STANDARD PACKING | 
S BROS., 71 John 8t., N. Y.; Milk St., 
Boston.; 21 North 5th St., Phila.; 54 Dearborn St., Chicago 


SaRRe 
THE BEST $100 BICYCLE MADE. 


Can be adjusted to fit any person, from a boy 
of 1:2 to a full-grown man. 


Catalogue Free. 


HARTFORD CYCLE CO., Hartford, Conn. 
THE ONLY: PRACTICAL 


LOW-PRICED 


YPEWRITER 


Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Boston, New York, Chicago. 


. “A SEND Fem 
Is ere MEAG UAN CATALOG 
COPPER TUBES, *> SA AISVTARKEST. 
SHEET BRASS BRASSWIR' SRS 


or Kerosene Oil fire, as ordered 
Send for cata! 


Acme Automatic Safet: 
Engine,—‘“Stationary. 


FIRE FELT. 


it to be superior to Hair Fe! 
for pipes and into sheetsa 
sbestos Boiler Cover 
uilding Paper, etc. 
THE CHALMEKRS-S 
BRANCHES:—Philadelphia, 


THOMAS ALVA EDISON.—A _ BIO- 


graphical sketch of the great inventor, with full-page 
portrait from a recent photograph. Contained in SCTEN- 
‘TIFIC AMERICAN SUPPLEMENT, No. 746. Price 10 cents 
To be had at this office and from all newsdealers, 


STEEL TYPE for TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 
New York Stencil Works, Mfra. 
100 Nassau Street, New York. 

HORTHAND By iain or pornally 


Ituations procured _all pupils when competent, 
cad or Slicaar, W. Ge. CHAFFEE, Oswego, N. Y. 


MACHINISTS’ FINE TOOLS. 


STANDARD TOOL CO., ATHOL, MASS. 


Send for Catalogue and Price List. 


THE AMERICAN DELL TELEPHONE C0. 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

Thetransmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by itor its licensees responsible forsuch 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 


ERFOR 


HARRINGTON & KING PERFO 


After being on 


The “ACME.” still Leads! 


Sizes One, Two, Three, and Four Horse Power. 


nd rolls for large surfaces. 


OAL*° ORE SEPA 
‘JIGS & STAMP BATTERIES =" 


the Market Five Years 


Arranged for either NATURAL GAS 
. No extra insurance required on account of the oil fire. 
logue giving tull particulars and prices. 


rot. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 


THE NEW NON-CONDUCTING MATERIAL 
is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 
unexcelled as a Non-Conductor. U. 8. Navy tests show 
It in Non-Conducting qualities. Made into sectional form 
Send for Samp les. 
ings, Steam Packings, Asbestos Cloth, Asbestos 


PENCE CO., 59 and 61 Liberty St., New York. 
Chicago, Pittsburgh, Boston. 


BES 
A.CU 


Di 


SECTIONAL 
INSULATED AIR 


COVERINGS 


giLeRsy) 
AND ALL OTHER 
HOT & COLD SURFACES 


SHIELDS & Brown Co. 


s 40 242 RANDOLPH ST, 
Behe SOME RSS! 


LUMINOUS FOUNTAINS. — A DE- 


tailed description of the structure and mode of opera- 
tion of the luminous fountains at the Paris exposition 
of 1889. With 6illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 72'%. Price 10 cents. 
To be had at this office and from ali newsdealers. 


HY) 
@7 MAIDEN LANK, 
NEW YORE. 


CICARD, PHLADELHA, Lomumm, 
To manufacture and intro- 
duce on royalty, one or more 
good household or agricul- 


Ww A N T E D tural implements, preferably 


made of iron orsteel. Our facilities are the best. Corres- 
pondence solicited. Address GOODELL Co., Antrim, N. H 


METALS:-MINING SCREENS, 


RATORS, REVOLVING#*° SHAKING SCREENS. 
MILLING « MINING MACHINER 


RATING @ CHICAGO. 


ATED 


© 1890 SCIENTIFIC AMERICAN, INC. 


SYRACUSE MALLEABLE IRON WRKS 


WB BURNS PROP: 


BASE BALL.—A DESCRIPTION OF 
the great national game of the United States, by an 
English writer, Joo. Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in SCI- 
ENTIFIC AMERICAN SUPPLEMENT, No. 693. Price 
<0 cents. Tobe had at this office and from all news- 


EEVUTISELEVATORS. 


L.S Graves «Son Rochester N.Y 
YORK .BOSTON. ST LOU!3. DETROIT 


TRE r 


GRAVES 


PASSENGER x FREIGHT 


NEW 


and Experimental 


WORKING MODELS Sreeninery “etal 


or wood, made to order by MASON & RAUCH, successors 
to J. F. Werner, 47 & 49 Centre Street. New York. 


IDEAL MUSICAL BOX 


ts the Latest Invention in Swiss Musical Boxes 
t is the Sweetest, and Most Perfect Instrnment 
for the Parlor. Any number of tunes can be ob- 
tained for it. The Largest Stock of Musical Boxes in 
America. Send 4 cent stamp for Illustrated Catalogue. 


JACOT & SON, “txewSvork’ 
ALUMINUM BRONZE AND BRASS 


as a suitable material for Propellers.—A paper by 
Eugene H. Cowles, discussing the various materials that 
have been used in the construction of propeller wheels, 
and giving the details of government tests made of nu- 
merous aluminum bronzes and brasses. Contuined in 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 745. Price 
10 cents. 
dealers. 


To be had at this office anu from all news- 


= AND FINE GRAY IRON ACSC STEEY 
BLLEAB LR + castines FROM SPECIAL aay 
MAS DEVUN 3 6O.¢ Fevcnmee PANNE: 


NING ANY 


FINISKING . 
LEHIGH AVE. & AMERICAN ST PHILA 


TET 


Scientific American 
The Most eae as eel : the World, 


Only $3.00 a Vents includin 


Postage. Weekly. 
3 Numbers a 


ear. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Muchinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Te egrapby, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepuid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollare by the 
publishers; six montks, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
ofenvelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MIVUININ & CO., 
361! Broadway, New York. 


TSE 


Scientific American Supplement. 


This Is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT js published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology, Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Pricefor the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order,express money order, or check, 

MUNN & Co., 361 Broadway, N. Y¥.. 
Pablishcrs SCIENTIFIC AMERICAN. 


Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern . Architectural Construction and 
allied subjects. 

A special feature isthe presentation in each number 
of a variety of the latest and best plans for private resi- 
dences., city and country, including those of very mod- 
erate cost as wellas the more expensive. Drawings in 
Perspective and in color are given, together with full 
Plans, Spec:fications, Sheet#of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectura] publication in the world. Sold by all 
newsdealers. $2.50 ayear. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


TE ** Scientific American” is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lom. 
bard Sts.,. Phila..and 47 Roee St., opp. Duane St., N. ¥. 


